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“$487. ‘Density Molecular Diametir-of Js: Shaxby, 

8474849, March 29, 1926;)-—-The theory adopted 

a fluid is’ determined by an equilibrigm: between 

thermal. tendency to: dilatation: ; This 

ram determines an euation ‘the;mole- 

in? energy = 0) of p's: 

being content for Ey is the characteristic 

‘If T, and p¢ be the critical temperature and pressure, 

that atthe eritical tomperature thy anaogy 
is equal to the Potential energy Gaterenotecular), we have 


oe 
less Well for saturated vapours. From this it 
that Ey ~ three times thermal kinetic energy: at ‘the 
temperature.” Also; if-1 refer to the| liquid and«2:to:the saturated 


otherwise 4s (8-4. to 
impossible hypothesis that intermolecular 
the present deduction 
independent of the law of attraction. If M be the molecular 
whence’ This gives . fesults which 
oF #i 3: .etiw jo 

and G. Ritter. (Zeits. phys. Chem. 119. pp. 383-867, March 25, 
of micro-balance are:described ; \(1)\ Simple 
tent’ balanides* for the“ordinary Operations of analytical and: pre+ 
of. gas can be! rapidly 
1 ¥, very giving results 
section is devoted atthe outset to'a genera} but wery, 
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. error and their elimination, and the influence of temperature. Following — 
»  _. ‘this comes a detailed description of a simple balance constructed of glass 
with “illustrations and specimen density determination data for carbon 
dioxide compared with air, mixtures of carbon dioxide and air, and for 

the molecular weight evaluation of boron hydride B,H,. Sections then 

deal with simple anyon furnished with magnetic null-point adjustments 

| ‘Seryiceable for, diminutive amounts of 

, acchfate quartz instraments with and with- 

out’ magnetic aaa and estimations conducted entirely under 


magnetic control. A large-findlisection is devoted. to practical technique 
concerned with the construction of the instruments. The thirty-four 
‘ pages of the paper are so packed with valuable detail as to merit being © 


consulted their entirety. H. H. Ho. 
1489. Puck Median Pricimiy L. 
Dunoyer. (Comptes Rendus, 182. pp. 686-688, March 15, 1926. J. de 
Physique et le Radium, 7, -pp,- 69-75, March, 1926.)—-The pump described 
is designed to operate on vacua of fromm 10 min. to 30 mm. Hg and to 
cost and: fragility. It is: constructed entirely of. glass, . 
_ andihigh vacuum is produced in two stages, the. mercury-vapour passing | 
ae nozzle into a water-cooled space connected with 
the’ primary vacuum providing the.,first..stage. Small perforations in 
the upper “end ‘of the same nozzle opening. into a concentrically disposed 
outer tube stirrounded in turn by a water-cooled space connected with the — 
high Vacuum provide the second stage. Vertical tubes lead the 
produced ateach stage back to.the boiling bulb, 


1490. Some Physical and Optical Characteristics of the 
| Méthod of Recording. W. Collins. (Optical Soc., Trans. 27. 3. 
pp. 215-218, is shown that. the stylus-on-celluloid record 
Consists of cylindrical, depression, forming a minute cylindrical Jens, 
bordered. by ridges: forming quasi-cylindrical lenses of positive formand 
beyénd these: concave cylinders... When viewed with a properly focussed 
\.the record appears as a,dark band on.a bright ground, and at 
"the ‘Centre of the dark band is.a fine bright line on which precise measure- 


4491, Quantitation Messuroment.of Quich Changes in 
Biguids. “Anrep and A,C, Downing. (Journ. Sci. Instruments, 3... 
ppi221-224, April, 1926.)—-By means of a method involying the use of 
a‘ finé hot wire, it is possible to determine very small and varying rates of - 


: IV-XI, A. H, Schreinemakers.. (K, Akad. 
Amsterdam, Proc; 28. 2, pp..157~173 ; 28. 3.:pp-231-251 ;. 28. 4. pp. 396- 
402:; 28.5. pp. 489-498 ;..28,.6. pp..664-572 ; 28. 8-9. pp. 812-890, 1925, 
rt seq.)e+A series of theoretical ‘papers [see Abstract 1539 (1925)]. ‘The 


behaviour.of ternary is in which sither 
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thati one solid phase is possible.'\| From the changes in. the. 
potentials accompanying the passage of small quantities of liquid throng 
a membrane separating two systems, the osmotic water attractions of 
various systetis are derived: mathematically: Consideration of cases;with 
oné system composed solely of solids Jeads to'the conclusion that all solu- 
tions capable of existing in equilibrium with a‘system of solid substances 
in whith addition or withdrawal of 
phase 'téaction have identical osmotic water attractions and are. i 
If two systems are in osmotic equilibrium with regard to a number ( 
of diffiising ‘substances, 
these substances are equal” ‘If thei first system consists of com 
second degrees: of freedom..; The, total; number must, 
‘be ‘diminished“by so that’ the riumber of degrees..of freedom 
of the two systems in osmotic equilibrium, will be my (% + 72). 
+ 2—d. This is the membrane phase-rule, of which various cases are 
disctissed.' The character and action of the theoretical membrane assumed 
in the above considerations are diséussed, and it is shown that, the same 
considerations hold (1) for a real membrane with mass small compared 
with that of the ternary systems in-question, and (2). if one ofthe separate 
systemis Consists of substances of constant composition: between; which a 
phase réaction ‘oceurs ‘when water.:is introduced or withdrawn. The 
inémbrahe phase-rule is «applied: to osmotic ‘equilibria; of .two) ternary 
systems separated by a semi-permeable membrane in the cases when. the 
two \¢ontain’ one. ‘or’two common components,, .The; case. 
1498. Structure of Films: of: Water. om Salt. Sobisions,, i, Swefaces 
tension’ Caleium’ Chloride: Solutions at W. D... Harkins and 
(Am. Chem. Soc.;.J. 48: pp. 604-607,,.March;, 1926) .— 
The results’ are given ‘of -measurementsat 25° of the surface-tension . 
water and of aqueous calcium chloride solutions of concentrations up to 
7 mols.of the salt per 1000 ‘grammes of water. 
and the values ofthe activity coefficients, for calcium, chloride calcula 
from data found’in the :papers.of various investigators, the mean thickness 
of thé’ watér film on thecalcium chloride solutions ,is.,calculated 
Abstract 16’ (1926)}: At the concentration 1-25M the. thickness of: 
film “is AAU) Whith ‘the: cube “root of: the volume of, water 
molecule!’ At’ ‘lower condéntrations’ the film is ‘thicker .and_ at higher 
demonstrate” ‘wave miotion: «Four; cases are; considered; (1) 
waves; (2) an individual wave,' (3). reflection at a, denser medium, 
(4) 'stationaty: waves! Figures: ate; constructed to illystrate the. sine- 
wave motioi of individual particles, and these figures fixed to dass 
which! ‘car; be ‘rotated about horizontal axis... A, narrow. b 
| of ¢ylinder is illuminated atidan image this, hand thrown, 
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tensions. ‘A. Ferguson and I. Vogel. 38,,.pp....193- 
203 Disc. 208,! April; 1926.)-When a liquid lies; between) two. plates 
inclined ancther at’a small-angle its surface. hyperbolic 
section, from measurement of which the surface-tension can be calculated. 
The ‘tethod has long ‘been known, but has recently been improved , by 
[see Abstract 1856 (1919)}:' Errors: arise, however, from the 


difficulty’ of détermining the horizontal and ivertical axes of,ceordinates, 


and according to the present paper this difficulty is met by plotting two 
deduced from the coordinates ‘of the resulting mean straight line and the 
angle’ between the plates. 


“1496. ‘Demonstration of Some Surface-ension Phenomena. Edser. 
Soe, ‘Proc.'88. p. 274) April, 1026) » 


Schmidt and H. Steyer. (Ann: Physik;-79..5.:pp, 442-464, March. 24, 
1926,)—Accotdirig to Lenard [Abstract 582:(1911)} water contains com- 
plex molecules (H,O),, and the molecules of the smallest. surface-tension 
accumulate on the surface. There should therefore ‘be a diminution 
with time in the tension of freshly-made surfaces, quite apart from external 
tion of the surface. The authors determine this rapid diminu- 

tion by a modification of the capillary method of Hiss (dissert., Heidelberg, 
1913). The water rises in a glass (or quartz) tube which is closed above 
(not drawn out), but fitted with a small circular opening throughowhich 
the’ water ‘escapés. A current of air blown.\across the top sprays the 
quid ahdcontinuowsly renews the surface; the air-jet'is suddenly stopped 
y means of an electromagnétic shutter... The surface-tension diminishes 
and’ the ‘water colamn sinks during a small fraction of a second, until the 
has attained’ the ordinary static surface-tension. of pure water 

which is found to be 7-385 mg./mm. at 18° in quartz. tubes, in agreement 
with’ Lenard’ [wire-frame balance method, “Abstract 2413, (1924)} and 


in. the or water-spray etc., are discussed. H. B. 
“Further Demonstration. of: Phenomena. 
ys! Sde., Proc. °88; pp. 275-276, April, 1926;)—Experi- 
ments relating ‘to Burdon’s paper [see Abstract 1198 (1926)] were shown. 
The spréading of pute water over’ mercury was shown to, be the same 
as that of olive oil ‘over water, the beaded edge and internal holes being 
The formation of holes after spreading! was shown 
‘nuniber of liqtiids on water. To illustrate a suggestion that changes 


a ‘The appardtus is considered simpler and’ posness- 
B others. ‘The maximum tension observed immediately after stopping the 
air-jet was nearly’ 10 mg./mm. ;: this maximum varied with) the tempera- | 
§ tureof the water and air; at 4° and again at 36° the surface-tension 
had the ‘ordinary static: value mentioned: The diminution takes place 
: within about 3 x 107% sec). The ; sources of micro- 


after spreading are. due to alterations a. drop 
quinoline ‘was allowed: to fall-on a) globule of light oil :figating on, 

On. 'the quinoline: reaching ‘the junction of oil and water, the globule 
violently shattered. It was suggested. that. when a drop of one, liquid is 
placed om another, a thin (possibly SN matic layer spreads, rapi 


_ with age: up to a*maxirnum which is reached, after about, two days and is 
followed by a gradual decrease. which, in, the limit, appears to be the same 
as ‘would bé/obtained if the solution could be cooled instantaneously from 
taken. Ou boiling ‘the solution the.influence of-ageing. is eliminated, 

4t 100" chisage of twith age can be 
in this way be brought to give reproducible viscosity values. . With higher 
concentrations no change of viscosity with age is obtained. Solutions 
to“the atmosphere undergo.an increase in viscosity through, inter- 
action with carbon dioxide: The viscosity ofsaqueous solutions, of sodium 
stearate and sodium oleate are: measured at several temperatures over, wide 
ranges of concentration, and determinations by Farrow, .on sodium 

tate are referred to. Tho:pelesitate are 


1500, ‘Vistosity "tnd Turbulence: A 
Ricawd! ‘(Coniptes Rendus,' 182; pp.’881-883;’ 1926.) —-The 
of viscosity py. py of petiol ‘water and a sugar 
solution in ‘hon-tarbulent flow were ‘determiried by ‘Poiseuille’s method. 


between two, points A and B and the velocities V,, and 
being determined. found that the curves 
Wg): and. VgK,,) were identical... Experiments w 
also made with tubes and y 


gytatory motion ;two. geometrically similar cylinders were. 


th Capitlory. Tubes. Hagen (Phys. 

Zeits. 27. pp: 47467, Jans 1926.)—The adhesion phenomenon familiar 


| $499. The Viscosity of Soap Solutions. .B.L. Clarke, .{K, Vetenskap- 
| 
| 
| were calculated. The threé liquids were’ then ‘catised’to flowin: turn 
in’the use of the Macleod gauge when the pressure is very. low; is. here 
investigated for capillary tubes of vatying diameters and. the; results RS. 
VOL, XXIX.—a.—1926. 
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the'form of curves showing the relation between the 
of the Vertex of capillary; of gas’ occluded in the walls of. the glass 
and given off at low pressure and of varying température are considered, 
Cay laries ‘lined ‘with séealing-wax: give ‘similar ‘results, tubes of: metals 
amalgams show it; though ‘at far lower pressures than or glass, 
iron tubés do not show it at all. The phenomenon does not appear. when 
Woods metal is substituted for mercury. The possibility of using this 
Jeatisds 
A: Owen and Dufton. (Phys. Proc.38. pp, 204-206; 
Disc., 205-206, April, 1926:)_The X-ray shadow of a:tube has previously 
been used for’ Getermining: the! diameter of the bore [see Abstract 376 
The ‘present investigation was ‘designed to test: the ‘suitability 
similar méthod for capillarity'meastrements, and observations were 
made of thereof merry in copper and ste! tubes and between vertical 
$46, March 29; 1926.)}-Bragg’s idea that bubrication is due to a laminated 
structure’ déveloped ‘in ‘the lubricant is confirmed by X-ray reflection 
‘The‘lamitie are two molecules thick:in triglycerides, one mole- 
cule thick im saturated hydrocarbons. | 
tal,.on which layer hydrocarbon molecules slip easil X-ray spectra 


iB. Finzi, ;. AAccad, Lincei, Atti, 3.. 
1926.)—+Im ‘Accad.,Lineei, Atti,,2. p..407,,1925, the author had, put t 
question, Js a-spatial motion, possible such, that a simply infinite. 

of surfaces of fiux-area o,may.consist of isotach-surfaces, 
each. being,,potential.in. the sense. there specified? This question is 
now, answered in the affirmative ; the motion on.each ois precisely deter- 


we 1806. Distortion ‘in Heavy Media.” K: 

d. Mechanik, 6. pp. 106-191, ‘mathematical 
Paper in Which ‘the effect-of stationary field of force on the charaeter 
of waves which ate possible ‘is discussed. ‘The author finds that one of 
the possible waves assumes a singulaf (form: which /is-essentially deter- 
mined by the field of force. Two waves of.distortion are found to be 


as’ of! the’ volume’ elasticity and the volume visdosity. ‘the case of 


f 
: 
| v. 
nders extended to the case where outer cylinder -sSurrounds 
possible i a heavy medium. These the author calls. (1) a! .puré shear 


(2) changes!.of volume) and rotation: 
panied by change of form, The effect of gravity..en earthquake) waves 
is shown ‘effect iof the.type of (2), and.a wave. of this type 
videmiquat tor ob baum od evawle ond bas 
Engs -Mem.\ 4, pp. first) 
the ordinary.theory, of the. bending strength, of curved xods,, which 
considers not to be free from, some looseness, especially when..the Fo 
of: curvature: decreases ,relatively tothe height of,,cross-section, , 
paper itself'is then concerned with a modified theory wherein, a differenti 


idal, and | Numerical results om both theories 
tfapezoi and circular/sections. 


4508. Demonstration of the Application of the 
of, Salt Crystal and the Tri-electrode Valve to. the 

of Lmpact. Stresses in. Granulay, Maierial. 


ao 
The Optical Study of Percussion? Figures, Res n 
LSoc, America, J. and Rev. Sci. Inst, 12, pp, 387-390, April, 
zi application, of optical interference methods to the st of, 
local, deformations. occurring in impact is is indicated as Ii 
“to, an extension jof our knowledge of such. deformations, 
of usefulness of, the; method, interference. 
showing the surface deformations, produced. by. the percussion, of a, po 
steel. ball on a thick glass plate are reproduced,. The photographs, sh 
the percussion figure to consist of three distinct regions: (a) A’ centr 
area which remains plane and practically undisturbed, except for as 
permanent lowering of its level;. (b), a narrow annular region of fracture 
showing severe injury to the, surface; (¢) a. sudden elevation of the sut- 
rounding surface which slopes down gradually to. the general level. of the 
pat the outer mara ofthe area of internal facture, AUTHOR: 


-1510. Variation Principle and Quanium Condition in the New Quantum 
K. Lanczos. f, Physik, 36..6..pp.. 401-409, 


mechanics is, treated, so far as: a, single degree of freedom is conc 
according to, the procedure of, Born-Jordan, {see Abstract, 447, (1926)}.. . 

shown. ae the yasiation, principle and the quantum condition, have not 
be regarded as two,separate independent, principles, in, a,sense that, 

quantum, condition. would limit. posterior:, the, freedom, of the 

which by yariation plays. the ré/e of The energy 


now 
Proc..23. 69-12, fen. usual..pr 
invariance. of, quantum. integrals of a multiply ] 
dynamical system: assumes, that, the. Hamiltonian equations remain valid 
for, the system. with function on with new 
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H' function ‘differing from the old-one: by terms that vanish (a) 
beitig’the varying parasneter) [Abstract 1809 (1@25)}.. In) most cases. .of 
atliabatic thange; ind¥eding dll cases in which the.change is the result 
of mechatiical change, the Hamiltonian equations:are shown to be satisfied. 
Moreover, whenever there are no forces depending on the. velocities; 
p's and q’s can always be found which do not contain a implicitly, leading 
tb ‘thé result that the’ system stil) satisfies a'set'‘of Hamiltonian 
ting from the first. ‘For a system which does involve forces depend- 
ig ‘ott ‘the ‘Velocities, there'may ‘be no! set of and q's ‘satisfying the 
Haimilténiati equations duritig’ the adiabatic motion, in which case the 
wantin integrals will not,"in gerieral, be constant. The only important 
tal case‘ of a ‘Systern which does involve forces depending on the 
‘such ‘a “systeth is Ly +} whete Ly 
the Lagrangian of the in the the 
the field, and the summation is 


y Gf the ‘type p; = = mF A,, and Hamilton's 
first order in A, with the Hamiltonian 
function H = H, + Defe’. (A, v) [see Both, Vorlesufigen fiber 
aaa Bp. 238-239], H, being the Hamiltonian in the absence of the 
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where 
utioris of the equation 

H cannot 

| + 

Hate ‘of 

where Tis the time taker so that the 
trot arising from the ‘assumption that ‘H =‘curl A is rectified, and ‘the 
proof of the adiabatic invariance of the quaritim integrals can 


now be, applied. Sommerfeld states [Atombau und Spektrallinien) that 
field! “is Suddenly “introduced the ‘mometitary~ ‘vek 

in electron ‘Will not be affected | The equation 
by that ‘a sutideti change iri‘the magnetic’ field 


tions in the e. Then the radial impulse is given 
*y plan pul hick 


464 
Hamiltonian ‘equations’ would not bé satisfiel.” But attiially the change 
in” th field niust’ be accompanied’ by’ aly “electrie ‘field 
Sati ‘Curl YH the solution of “which ‘is 
E = — — grad’g. it “is “that H’ & 
| that “Hamilton’s equations’ still hold ‘with’ thé Hamiltonian 1 9 
by theans of'a platie wave advancing in the ‘v direction with the velocity 
of light By. constarit’ © Behind the’ wave’' frorit, 
the other cottipoiients'of and H @'similar' wave advancing 
in ‘the opposite direttioh’ “Then the ‘two waves’ together establish’ “a | 
magnetic field’ 2C and ‘tio electric field. ‘Now’ suppose the 
‘established by such waves coming uniformly and simultanedusly 
thé "aVerdge-¥ 
me inipuise Dy the average vaiue tos «2 
fore whichis just precession. Hence the quantum 
integfals’ Will wheti'‘the field is’suddérily established 


this Way "since "the: motion the tf when the field is established 
adiabatically. Any method of-establishitig field 
an through the nticleus can be'resolved: into: waves of the type jubt 
ebnsidered, so that the Quatitim/integtals must! also 'bé ‘invariant im this 

Scheédinger (Ann. Physik) 79:'4. pp; 369-676; March 2026.52 
The anthor seeks'to replade the customary rules of quantisation by another 
condition in which: thie ‘of whole numbers does not explicitly ‘octur: 


to K log’, where K is ‘constant atid’ is the product of funetivnis, 
if, hot to satisfy the Hamilton-Jacobi’ equation, ‘buf sach that 
inté over the whole cobrdinate ’ space is stationary”for' ‘ait 
Gable ‘op to te order, The’ casein | 
of E, but for a discrete group only, of negative values. The latter 


ible pitysical significance of y as describing ristic’ periodic 
rocesses in the is and ‘a new of the "Bohr 
uency condition is advanced ols of 3.8; 


$513. Of the Deduction “Eqidation by’ Method 
Virial. “K, Shiba. (Phys. Math ‘Japan; Proc. ‘$140; 
1926.)—Boltzmann deducted, by the method of the ‘the 
ote term of ‘van’ det Waal’s chatacteristic @quation; but he ‘calculated 
ate both taken into account’ situltdnédusly 
is dendted by f(r), where r is ‘the ‘distance two’ tiole- 
and Fr) is assumed to be appreciable only when 7'is 
molecular diameter It is shown that rigdrdusly 
assumption of the molecules as ectly elastic spheres, the 
does ‘not of the OF a state, but 
approxima nation t the'totresponding state may be pe bles 


1514: Crystat Structive of ‘Germanium Jaoger, 
Py Amsterdam’, 
shows ‘that these’ belong’'to ‘¢ither the 


is surrounded by four iodine ‘atéms, sitnated at the angles of a regular 
tetrahedron: It'is‘easily proved this that of the’ two iodine 
atoms ‘in each cell'twenty-four have equivalent positions in the structure 
and ‘tight ‘somewhat ‘different ‘structural functions.” "Phese' results’’aré in 


iodide [Abstract "1626 {1923)): isnot ‘yet°certain® if; itt case” ot 
there ‘is ‘presenta structure formed by ions. 
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of Glycerine, M. O. Samsoen. (Gomptes Rendus, 
‘182. ppi 846-847, March 29, 1926.)—This was discovered accidentally,.by, 
Chevreul, arid has remained mysterieus.; 
The crystals, melt at 18° 07.C; revi: Ge 

__si6: X-Ray Examination of the Crystal Lattice of Manganous Fluoride 

and Manganese Dioxide,. A.\Ferrari. (Aecad. Lincei,, Atti, 3. 
1926.)+-Manganous fluoride .crystallises in the stetzagonal 
system, the axial‘satio being 0-675); Its strueture,.corresponds 
with: the: rutile type ;. ‘the ¢lementary. cell, containing two, molecules, 
has the dimensions; 4 = 4-865 and c = 3-284 AU. ‘he calculated 


ores. in the. ig € 
27. 215-217, April 165, 1926.) —Discusses the question of 
sub-microscopic pores in crystals, the presence of whi 

is, saat S by accurate determinations of density and which have 
used by A. Smekal to explain the mettiod of electrolytic conduction in 


many crystals (Abstract 455 (1926)).. Describes the (of form in 
crystals due,to, traces of impurities, including cases, W impurity 
Gives. colour to the crystal ; in many cases hich 


indicates that the impurity is arranged regularly in th lattice of the erys 

Other facts are considered, and the author concludes, that the additio 
uctivity.due to any kind of disturbances (crystal pores) and impurities 
Mono-crystals must depend. in a marked degree on. direction. in cases 


se v 7 1926.) — 


Because of the; cubical the power of all 
the atoms,,and the absence of .pyro- and piezo-electric effect,: the atoms 
in the:diamond cannot, be held.together as a,result of the transfer of elec- 
trons.from atom to atom, ‘Symmetry requirements also eliminate any 
cubical arrangement of electrons or orbits around each atom. The, dia- 
magnetism.of H, and of most organic compounds. eliminates rotations of 
two electrons.or orbits in. the same direction about each atomic centre-line 
as.a.means of holding the atomstogether. Similar structures and numbers 
valence electrons, together with imter-atomic distance comparisons, 
indieate that the atoms in BeO, ZnQ, ZnS, CdS, Agl, etc.; are held together 
ina manner, similas,to, that in the diamond. If,so, there cannot be four 
electrons sotating around each atomic kerne] in the:diamond, for Za7—, 
electrons to be rotating about each two adjacent atomic kernels in 
VOL. XXIX.—A.—1926. KK 


¢ =,2°856A,U. The calculated specific gravity, 5; 27, is somewhat greats 
than, the experimental. value, 5-08, and the axial ratio, c:@ = 0: 625, 
is, markedly lower than that found crystallographically, 0;664,, The X-ray 
examination shows that manganese dioxide exists in. only, one crystalline | 
: form,; the tetragonal form of polianite. , The latter, pyrolusite, and the 
artificial dioxide undoubtedly show the same lattice. The supposed 
Vv. 
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of NaGl, MgO, AgBr,,etc., and since chemically and«physically 
are not very-diffenent bonds the: 
named crystals..and, so inthe diamond.are: probably; not of this type. 
The conclusion. is therefore reached that in, the diamond, and ,crystals of 
similar structure,: the electrons are i pairs at tetrahedron corners around 
each atom, each pair being held jointly by two.atoms., Thisis as predicted 
structures, leads to conclusion in general the valence s 


1519. ‘Mathematical ‘Statis on, Sub: 
suite! hot iap.the 1 
exists a relation between the charge on the particle 
corfelatiofi charge-radins, dic $i et 
observations in’each of which the mean charge approximatéd'to'the normal 
value, 107"  Tnifour cases ‘the coefficient lies between 
which the ‘author acdepts’ as indivating a’ marked: interdependence: 
chatge and radius. The form of the ‘relation and its cause. are not’ dis+ 
Alom and the Chemical Valency Numbers, H. 
feld. (Zeits. {. Physik, 36. 1. pp. 36-59, 1926.)—Spectroscopically the 


spectroscopic and chemical behaviours of silver on the one hand and of 
copper and gold,on the other are explained in terms of the spectrosgopic 
tion, is. made for the, elaboration. .of the classification of terms suggested 
by) Russell and: Saunders, [Abstract 1382, (1925)}.,., Chemically there 
shells (completion of the ,, and m,, groups). The 2-shell appears with 
the compounds (partly of polar structure) of the elements of the so-called 
sub-series.’ ‘The occurrence only of the diamond and, wurtzite type among 


diamond.in compounds like ALIN, BeQ,iZnS,. ete, _Energy,;cqnsiderations 
in, a number of examples show quantitatively, that. the establishment. of 
the: polar or the non-polar type 
| H. P. 
| the:: Dorwamics the, Helium, Atom. .(Zeits. 
1926; |Paper. tead.:before the Béhmische 
‘Akad.)—The investigation’ described in ‘this, mathematical. paper ;treats 
‘the problem of ;the helium atom analogously \with, that, of, the, hydrogen 
atom for a — case ((Qy = const.). (For, Hen sum,of the: 
of of the -electrons. from; the .nycleus is constant,;, ,,for 
othe, orbits; are circulars) ) Born; and Heisenberg’s!.work 


complétion of subsgroup’ of ‘the periedic system is characterised ‘by, the 
quantum number 0 of the fundamental term,:and,the value-of j 
for the immediately preceding or succeeding elements may, be determined 4 
from the systematics of. the periodic’! system:, The spectroscopic, facts 
| germamum, tim; arc is sndicatec 
a 
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fsée Abstract’ ‘2364 (1923)]°is’ discusséd.. To. accomplish ‘this end “the 
Hamiltonian function ‘for’ the! three-body ‘ptoblerti of the helium type is 
mriade similar to ‘that of hydtégen;'and ‘by the disappearance of the time 
change of the ‘Hamiltonian ‘function’ (on accoutit of the cofistant energy), 
the hypotliesis of the singular case’ = const. is then retidéred possible. 
It is shown that for this particular case the energy of the helien? atom 
where is & function of the quantum numbers. 


dealing” average ‘value’ of ‘the 
form ofthe energy of the 


bles. As a tion. for t 
phys. Chem. 119; pp..368-376, March 25, 1926,)--The author discusses,the 
structure. of the atomic nucleus from the standpoint of an empirically 
found connection, between atomic, weight and order of an.element, and 
relations are derived between the numbers of separate nuclear.components, 
viz. q-particles, helium atoms, protons and electrons, Brom»considera- 
tions on the stability of the atomic nucleus a comparison has been drawn 
between\ the numbers of :protons and electrons, in, the, atomic of 
% Theory of thé Buchever \Buperiment; 
Physik, 79. pp. 227236, March8,'1926.)—The effects of compensated 
and ancompensated rays ‘upon ‘the form of the traceiobtainmed in’ the 

522, April 10, Paper read befote the Phys: of 
Moritreal, “Jari, 1926.)—The’ ‘experimental “verification of Finstein’s 


thite“Ctucial ‘phiétiomena ‘atid the Work’ of' Miller’ on etherdrift*atid Of 

on the first “order e effect suggested referred to. 


by 1526. On @ Set 0 Quartic Surfaces im Space of Four Dimensions and 
Certain. Transformation: Hy Telling. (Royi< Soc., 

pp! 700-708, ‘miitual relations of fifteen 

‘considered ‘together with their intersections. It is 

shown that two of ‘these fifteen surfaces associated with two skew lines of 

the fundamental configaration havé one point in common besides'the given 
common , together ‘with’ three skew ‘lines and their comnion trans- 

versal; these! the lines ‘of ‘the ‘original fifteem not meeting the two 


= 
Nnere Wa lic ‘excnance be ‘mater 
Tor--energ la © | 
si 
radiation, ‘this can be so when a certain ue reférence tem. 


GENERAL, PHYSICS, 


lines with which the surfaces are associated. ;The treatment is. wholly 
to terse wif Gah balled 
Binsteinian: Graviiajion Equation... 8. C.,Kar.) (Phys... 
27..pp: 208-210, April 1; 1926¢.)—-Works out a solution. of the, Einsteinian 
gravitation equation for the field. of | 

Of, the: Vranceanu,;; (Acoad.«Lineei, Att, .pps192-196, 
21, ',1926.)—A. purely .mathematical discussion. The assumption 
made is-that.f(M.+ m) = At, where M,m, are the masses, the co- 
efficient. of attraction; ¢.the time, and @.and A constants;;The method 


Variability of MassimRelation. tothe Problem. of Two Bodies. 
G. vi: Gleich, %\ Pp. 260-160, and p48, 


shown. to. 7 takes slightly 
different. forms in the case of a gravitational and a Coulomb field respec- 
tively. The. general, theory of, relati more especially 


METEOROLOGY ‘AND: GEOPHYSICS,’ bye 
Experiments onthe Shielding of Rain 


¥xMeteorolog. Soc. J. 52. pp,.68-70,, Disc, 70-72, Jan., 1926.) — 

vestigations have, been. made at Valencia Observatory to, determine ing 
shielding effect, produced by buildings, in, meas 
rainfall... The results indicate that any ob ject at a distance from | 


pit v h sloping or vertical sides the catch is increased by 10 %, sho tear 
is better in rainfall measurements to eliminate aie than 


lo 1531., 7. Dynamics... Winds... H,, 

q bo 52. PP»; 85-101 ,;.. Disc,, 102-104, jan., 1926.) 
The analogy .is first drawn between.tides and large-scale motion of 


atmosphere, and it-is.inferred. that fox.every problem of the atmosphere 
produced. by..changes of temperature. composition over, large regions 


460 4 
expression for the line-element; is shown to. be irreconcilable, with the fine ; 
structure of, spectral lines. [See Abstract 467. (1926).) Several. arith 
may | | duced, | pre- 
yailing wind ig,more important than its Nipher rain gauge 
shield makes. for uniformity in, all wind directions, but its effectiveness ; 
decreases with rising wind meer’. There, is an.improvement of 5% in 
measured, rainfall. for high wind speeds and of 4% for low, wind speeds ; 

ay of; the arth’s surface there is a corresponding tidal problem nd a 4 


#70 SCIENCE ABSTRACTS. 


tHe general circulation in the absence of friction is examined “and the 
results applied to monsoons and the general circulation. Neglect of 
friction genéral easterly circulation whichis at vatianée with 
facts.’ Including friction, the necessity for permanent low-présstire regions 
round ‘eath is indicated, and if there is‘any polar ‘circulation it can 
thainittained only if there is interchange of air with regions'of lower latitudes, 
This involves a system of cyclones whose heights are comparable with 
those of homogenéous atmosphere and-the troposphere, ‘Thé-struc- 
fmportatit part'in producing them in ‘the ‘first place. Thts/dyriamical 
theory leads ‘to a westefly cirdulation‘around the poles atid easterly cireu- 
lations in’ middie latitudes or'ttear the equator, 


1532. Measurements of the Amount of Onone in the Earkh’s Atmosphere 
andits Relation to other Geophysical Conditions. G.M.B. Dobson and 
D. Hartison. (Roy. Soci, Proc. 110: ‘pp. 660-693, 1926.)— 
Meastrémetits have been made’ oti evéty possible day during 1025 of the 
amount of ozone, émploying spectrograms of surlight and determining 
the intensity ‘of ‘the ultra-violet ‘absorption band due "to ozone. On’ a 
humber of days it was possible to obtain a series’ of twelve pictures in 
one morning or afternoon, thus working with different altitudes of the sun. 

‘appafatts was designed to be‘convenient for outdoor use, “to have 
a dispersion not less than 16 A.’ per mm ‘and to’eliminate all undesired 


light of longer wave-lengths. The last was effected by passing the light 


through a tube of transparent silica with fused ends which contained 
are discussed. The mean values of ozone expressed as a thickness 
ta ‘of an equivalent layer ozone at N'T-P. are tabulated 
day tested in 1925 togethe? with batometti and sunspot tiumbe 
périod occurred with a‘miaximuni in's 
and @ minimum in la autumn, but the effect was complicated by super- 
pining: posed pressure changes. Thete were indications of a 27-day period 
uring May-August. An relation with surface-pressure Was found 
the ‘changes in amount of ozone tending to reach a maximuth 1-2 days 
after the charigé of pressure. ‘Well-marked secondary depressions, Which 
are probably shallow, affect amount of ozone very ‘little.’ ‘There ‘is 
a high correlation between the amdunt of ozone and the pressure in the 
low ozone Values. The formatidn of ‘the ozbne and the height at which i 
occurs are ‘discussed. During 1026 extended’ ‘measurements ‘are to 
taken ‘at ‘six stations” in N.W. Btrope ‘and ‘also’ at’ Motiteziima, Chili, 
esta blish ‘the results. [See also Abstracts 242 and 475 (1926).) 


1533. Atmospheric Ozone and Terrestial 
, Soc., . 110. pp, 693-699, April 1, 1926.)—The values obtained 
bsbh? a Harrison (see precedihg Abstract} fot the amount of 
in the atmésphere have ‘been’ comparéd! with the Greenwich’ value 
of the’ magnetic character of these respective days. The results indicate 
that aa dzone’ values occur with increaséd ‘magnetic disturbance and 
quantities theré is a ‘tendency to runs of high ‘and‘low-values: 
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1884. Physical’ Theory of °C; M. 
63. pp» 90110; Marohi; 1926.)—Heatirig of a meteor by molecular impacts. 
When the’ free path of air molecules is not stall compared to the dimen- 
sions of the meteor; the ideas of fluid motion are inapplicable, and the 
frietion the’ dir is seen as a succession of individual molecular 
losses/'the temperature may be calculated when the speed and the-com- 
position of the air are known. Height of appearance.—When the evapora- 
thé‘solid’ body Becomes copious, the accession of energy 
fncreaséd betause of the greater effective ‘size of the gas-mantle. 
‘itteteor then ecomies visible, ‘The theory is ‘shown to give results in good 
‘agteénient with ‘Observed heights of appeatance and withthe data ‘con- 
ceriing’’ the ‘upper ‘air which” aré furnished ‘by the: 
Ctiticisth Of theory ‘of “Lindemann aid’ Dobson —The theoty “ef these 
‘Writers ‘Tests Om the assimption ‘of adiabatic compréssion 6f the air’by the 
‘moving ti¢teor. ‘It leads’to the assumption of pressures’ and temperatiites 
-in’the ‘appet aif far higher than have been generally accepted. ‘Their iise 
‘of ‘thermodynamic concepts is here seen to be ‘unjustifiablé; ‘and hence 
‘theit con¢lusions unwarranted, Origin of Meteors That's large propor- 
tio ‘Of thietedrs come’ from outside the ‘solar ‘system is Contrary to this 
‘theory, the hyperbolic velocities giving a ‘height ‘of appearance ‘much 
Measurement of Resistivity of Large Masses of Unidisturbed Earth, 
Gish’ and  (Terrest. Magn; 30; pp: 161-188; Dec., 
'1925.)-The method’ and equipment for measuring thé’ resistivity of large 
‘thidsses Of undisturbed earth; primatily in connection with earth-current 
\ potential measurements at the Carnegie Institution of Washington, 
\magnetic observatories at Watheroo, (Western Australia), and at; Huan- 
ayo! Measurements, made at, four sites in the 
of Washington, D.C., during, the development ,of the method, 
are. reported. | Method and (procedure are described in.Part I. Four 
‘contacts. to,earth are provided at equal intervals along a straight line at 
the. surface.) Aymeasured .current.is.sent through the earth between. the 
extreme. points .and, the., resulting, difference of, potential between the 
intermediate points is observed. — These data,, together..with the length 
of interval between electrodes,or contact, points,.yield. the average 
resistivity..of,@ body. of earth, whose. linear dimensions. are of the same 
order;as that of the electrode, interval... Part Il summarises the results 
of; series of|:measurements, with. electrode: interyals, ranging from. 5. {t. 
1800, ft;.(540 metres). These..give. some. knowledge of 
the variation,of resistivity with depth. and determine approximately the 
physical: Lines of Potential for Alternating Cusrents,...W..Heine. (Phys. 
Zeits. 27. pp. 219-224, April 15, 1926.) —An alternating current method 
_ can be used directly to the equipotential lines and thus the 
geophysical construction o “the earth’s crust where the conditions are 
uniform... Where\ differences. exist to,,better, or poorer .conductivity 
self-induction and icapacity alter the uniform these dines, .. These 
-producé «a. phase ‘difference between .current and 
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are determine, the the 
potential. vector, ‘the dependence of the axes of this, ellipse on, the phase 
angle; anid the. rotation from the original current, direction, the: effects of 
(1) local differences of ohmic resistance and (2) natural condensers in the 
earth’s surface being considered separately, In this. way the presence of 
3} ify 
£537. Insular J, Larmor, “(Cam- 
bridge Phil. Proo,.23, pp., 180-135, April,.. 1926,)--The, paper. com- 
mences with a discussion of the Stokes explanation of the anomaly shown 
by island stations, where, gravity is found.to be. abnormally in excess. of 
theoretical requirements. Stokes explanation is shown, however, to 
fail because there is a predominant offset .which may. destroy and, even 
reverse, it., Following this, comes first a discussion of the data of, the 
Indian. geodetic survey of 1855-9, followed .by.,one on Bowie's. recent 
report on “‘ Isostasy im the, Southern Pacific 
Proc; p.. 445;.Deo...4, 1925]. In the latter, local isostasy found to 
account for about three-fourths of the observed local excesses in.g, which 
thereof the order. of over.0:1 in; 981, Generally, the conclusion. is 
that the depression of sea-level at island stations is not adequate by itself 
to counteract, the direct diminution in gravity, due to the low. density. 
the attracting water, much less to produce the observed excess. But 
the dceanhic defect of density is deeply. compensated underneath, down to 
a uniform standard depth of ocean, any Jocalanomaly of gravity should 
by @ Force proportional to the Displacement. Goldstein. (Cambridge 
‘Phil.’ Soc’, “Proc! 28. pp'’120-129; April, 1926.)+-In ‘mathematical 
yaper it is shown that for both a clamped and & pimned strut there is 
for any Jength when the’ thrast' is less:‘than ‘certain critical 


results’ are applied td the theory of the formation of mountains by 
‘horizontal tompression, and it is shown that the crust of the earth would 
Bble’to transit, without buckling,’ stresses right the breaking 
stress ‘across regions of continental extent, unless the depth down to the 
level of were less'‘than 16 metres. “An attempt is made to employ 


making for stability, must 
besides rigidity and gravity. This is supplied by surface-tension, 
and it then 6 ee Ape that collapse due to a weakness in the film must 


buckling: Finally; a rough the fréquency 
Of OF an Atom in'a solid lm. Ho. 


Phe Results of Astronomical Observations and the Ballistic Theory 
‘of Light W Bernheimer. (Zeits.f.. Physik; 86. 4. pp. 302-310, 
is ‘shown that observations on the ‘suii | 


4 
V. 
1s 
Or the tarus the Critica aiue men DucKiing occurs. MOTIOT 
of the wave- and number of modes after bu is next obtained. 
7 
“hs 


of the use of the ballistic principle for the movemenrit of a Jumineus 
atom in the gravitational field of stars) and’the results are in contradiction. 
such “as ' photorietnc and parallax measurements; is»étrongly -criticised. 
The ‘argument is applidd ‘to Ceti; and’ it!is ‘shown that the ballistic 
theory Will not hold. 


"9540. Height of Solar Chromospheve. Abetti., (Actad, Lincei, 
Atti, 8. pp:'1402144, Feb. 7, 1926.)—Discusses the observations, of Axcetri; 
Catania ahd ‘Madrid doring 1921-1925. 
Poles, rose from 1921 into 1922, and has since been fallingy:.) i...) A. D, 


Vapourin Prominences. > Sur. J. 
pp. 111-121; March, 1926.)}—An attempt to" explain the 
tion ‘of eruptive prominences.'The great heights reached: by certain 
elements in’ the 'solar ré ‘cannot be explained by the theory of 
pressute gradietit due td gravity or by any electrical theory.) 
the dssumption that the fonised calcium vapour in the high-level chromo- 
sphere is supported against gravity by radiation pressure, Milne has given 
\bstract’ 1726 (1924)j by ‘applying -Rinstein’s theory of radiation; 
tion of the average life of an'excited Ca atont in the Is state.which 
ted od These ideas have been 
to show that an increase of temperature f' any portion of the 

here above the surrounding parts will: destroy’ the equilibrium of 
gasedus above it. ‘The excess of) the radiation pressure over the 
the niagnitude of! which depends 
upon the temperature, the shape, and’ thé'size of the bright patch developed 
and the distance of the gaseous mass under consideration: The. motive 
power the "notion of thus by 
selective fadidtion pressure:'' According to Einstein's theory of radiation 
movitig’ mass ‘of gas will experience'a force df resistance’ proportional 
‘Velocity ‘which' ‘will’ redtice’ the ' motion’ to ‘otie ‘of constant limiting 
velocity; The impulsive changes of velocity are due to sudden changes 
of temperature at the base. AUTHOR. 

Photograph of Shadow’ Bands\ (Astrophys, 
J. 63. pp. 188-190, ‘April, 1926:)—The. author's: earlier experiments in 
otographing heat-currents and atmospheric waves indicated that the 
tus could: be used also for photographing the shadew bands at a 
‘This, was accomplished ‘on january 24, 1926,,.at 
Middletown, Connecticut, with théeauthor’s apparatus, under the auspices 

bins 

An to Detect Weter-Vapourand Onygen Lines in. the 
Spectrum of Mars withthe Registering Microphotometer.. W. S, Adams 
and C. E. St. John \(Mt. Wilson Observat. Contrib. No. 307, Astrophys, 
J. 68. pp. 133-137, March, 1926.)—If water-vapour and oxygen are present 
in the atmosphere of Mars, the motion of the planet with reference to the 
earth should produce a relative displacement of the lines due to these 
gases in the two spectra. Spectrograms of Mars and the sky were made 
with a six-prism spectrograph, the scale alo being Aa. * == 7 3 A. at D, and 
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gtaphs were drawn by registering microphotometer on’ a spale; of 
The lines “of water-vapour.and.oxygen. in the graphs 
of the two spectra were superposed, and ‘the rélative displacements of the 
solar lines were ‘ther read directly from the 
On taking account:of \the: Doppler displacement, 


of that over Pasadena, and the’ Quantity of oxygen tworthinds of thet 


» 1544. Planetary. Temperatures. derived from Water-cell Transmissions. 
Mensel, W. W. Goblents and C. O. Lampland. (Astrophys. 
pp. 177-187,.April, |1926.)-—In this. paper the measurements of the 

‘radiation . transmitted, through.a, water cell as observed. by 

of 1924: are reduced. by, Menzel. by the method published -by him in 
[see Abstract 449 (1924))}.: The results obtaimed seem, to prove gu: 
conclusively that the-bright areas are at a lower temperature than 
dark ateas, and that the equatorial (black-body) surface temperature 
Mars at perihelion rises above) 0°. C.. The true temperature, corrected for 
emissivity, would be about 10° higher. The. temperature of the south 
polat cap was +.100°C, on August 14, gradually increasing to about 
on October 22, indicating that the ¢cap.is probably composed 
of'ice-and snow. The low temperature of the east.limb, which was down 
to C.,: is definite proofof.an enormous diurnal fluctuation. Various 
inethods ‘of combining the. observations give concordant, results... The 
temperature of the moon reached. 120%.C. under. perpendicular. insolation. 
radiating surface of quartz; The, temperatures of. Jupiter, Saturn a 
Uranus are low, the values-calculated. from the water-cell 
being’ — 150°C., + 160°C.) and) — (170°C, is. 


1545. "Three"New Vaviable Stars. K. Bohlin. Takitagelecr 
och Undetsdkningat; Stockholm, 14. 1. [31 pp.j, 1925.)--The authoregives 
& detailed account of his observations, visual and photographic, between 
the years 1921 and 1924, of three stars, with a chart and a diagram of the 
light-curve for each.’ The-first, provisionally (called N Aquila, .is of 
Antalgol type, with @ period of 10:4 days and a prolonged steady. maximum. 
of ‘early’ three days; it should probably be classed among Cepheids. of 
untisual type. The second;'AA’ Aquilz, is-a typical Cepheid, with a period 
of half a day and variation between 9} and 11 magnitude. The third, 
provisionally named N Geminorum,'has a period of three years; swith a 
well’marked sécondary maximum, but further observation is desirable, as 
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tion of Light! eski. (Ann. de Ph 
of the energy of radiation’ whith is rmed into ‘heat. i 
paper shou Gp. 


Molybdenum... B, Dorgelo. (Zeits.. f.. Physik,, 36,6, pp: 467-47: 
noticeable, absorption by metastable quin 
S and D terms and tungsten gives different lines ‘corresponding to cor 

1548: spheric: Absorption anit im Seaichbight Practice. 

Langer. (Optical Soc! Ameri¢a; J: atid Revi 359- 

3, April, 1926.) “The ‘Visibility’ of aif Objedt in’ a’ sdarchlight: beam is 

considered as a function of (1) the spectral composition of the fight}: (2) the 

intensit of the beain at ‘the source; (3)'the shape’6f the lumin- 

osity ‘the beam due td déattered light ( 5) méteordlogical conditions, 

ch as air Currénts, titbuilente,’ dust, fog 

are; others may be determined 


Diffuse Light Reflechon, G, 1, Pokrowak. f. Physik, 
36, 6. pp. 472-476, 1926. -onsider the where the reflection 
may be at,any angle, to the normal and to the diréctién of incidence. 

& 
1850, Reflection of Radiation ‘from Nu Equally Spaced 
Parallel. Planes... T. H, Gronwall, (Phys. 27."pp. 277-285, Marcli, 
ab pe meth, are. derived for the fractions of the’ incident’ éner, 

which: are absorbed, reflected and transmitted by’ + 1-equally spa 

parallel planes, taking account of all possible internal reflections, in terms 
of ‘the correspofiding: fractiGns for a single plane and ¢ respectively. 
Wheii a'and ¢ are very small, as:in the case of X-rays incident.on a crystal 
Surface; ‘they may be computed from measurements of the reflected 


155 Significance and Detection of ‘Ayes 
(Optica Soc., Trans. 27. 3. pp. 191-198; Disc., 198-202, 1026-1926. re. 
of a great) number of records of tests’ on. the eye for the 
purpose ‘of ‘prescribing spectacles: 
errors ‘of’ refraction. The author suggests certain..modifications of 
ubdat technique'that, ‘in his opinion; 
VOL. 
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1552. Exner Polarimeter. O.Tomaschek. (Akad. Wiss. Wien, Ber. 
134. 2a. No. 7-8. pp. 337-323, 1925.)—Gives a description and theory of 
the Exner polarimeter and its application to the measurement of the — 


status ofthe “flowed ” layer,on glass, quartz, a1 similar materials which 
have ‘been: ground or_polished is. unsatisfactory, The present paper calls 
attention to a number of phenomena that seem to bear ¢ 
serve as starting-points for interesting resear 
teresting relevant observations Have ‘been made by.a nuntber of 
le, “who! could ‘contribute -symposiump and: byjso doing make 
“how much agreement or disagreement there is on the subject, and so 
thé field for future future ‘investigators. bea AUTHOR. 


{Optical Soc.; Trans.: 203-212 Disc., 
Thit' object: of the | paper isto. explain, in a ‘simple 
problems involved in. the designation and 
ophthalmic lenses. The various ways in which the power may be ; 


1555. Reading ams fr fie Wiech 
(Optical Soc. Amerita, J. dtid Rev, Sci: Thist.12pp: 
377,, April, 1926. )—A reading-lens‘ ‘for ‘anid 


tb its’ focal distance.’ Spring Clips 
above,and below the lens tube give a high degree of rigidity'combined with 
applicability to a wide range of burette ‘br thetinoineter diameter! For 
reading the lowest point of the meniecus in 


ruled background. Two of’ are described 
ing, either, maximym ease and pre or else speed: 

doting. the. necessity (or an accurate, 


it 


55-62, Feb.,;'1926:)—The instrument is designed to measure differ- 

‘Ot density between’ neighbouring regions of:a negative,.or a 
ti metric wedge. ‘It is a fringe photometer without a diffusing screen, 
image of the negative being formed near the pupil on an eyepiece and 


Standards,’ Sei: Papérs) No: 517. ‘pp. 515-526, 1926.) 
a describes @ cameta designed to photograph the. ~ 
side Surface of Short lengths of pipe: have py 
Gortdsion tests. The pipe is rotated by means of a belt which.is driven 
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by wipulley of the camera which also shifts the film. The film mgyes at 
a speed: eqnal td ithe image ‘velocity of the: An automatic switch 
stops the camera after the complete surface of pipe has, been ,photo- 
graphed: ithis: way a-complete and clear. picture. of. the, pipe surface 
is obtained in a single: photograph;. 
applicable te photographing. other cylindrical objects AUTHOR. 


eet 
rity 1558.) Gearing Spectrograph Veowo ‘Study..of the Extreme Ultra: 
violet, Bloch, (Rev, d'Optique, &: pp, 63-7 
To eliminate ‘the absorption. which: occurs. near 11300 
radius and with 571 lines: per:mm.; The appatatus consisted. 
of a cylindrical tube) containitig stages. to. support. the grating. and. the 
from 'outsidé, aftet-the doors the tube are ,closed,, by, 
of screws passing through airtight joints. Several pictures can be ab 
in (diffetent parts of the same plate. Are and spatk.illumina, 
tion: for C and Alelectrodes: were used, the light passing. 
through a window covered withian adjustable diaphragm... 
as requiréd the interiot of the! tube.is.eyvacuated bya Holweck; molecular 
pump to a pressure of and. the residual gases in- the electrodes 
ate tethoved. Exposures! of 6430: minutesiare required, for Schamann 
plates sensitised by oil. In this way it has been possible to extend measure- 
ments satisfactorily down ‘to’ A500 A.) Photographs and diagrams of the 
ratus of thé spectram ate Ry 


. i BS Oi tote AGS. Git 
off 1559; Magneto-opical Phenomena. im, Rapidly. Varying. Fields. Me 
Gorbine. (Accad. Lincei, 21, 1926,)-— 


with variations in the field, whatever may be the law.of these and whate 
their rapidity, ‘Rotatory magnetic polarisation quantitatively follows, i 
CS,, the oscillations of a/high-frequency field down to the shortest, way: 
(800 metres) experimentally usable, The passage of light through cross 
ptisms is qualitatively observable with damped variations of wave-len 


down to 60 cms. hs 


olied 
that the fall of; potential between the etn of the, Kerr gee 

was originally linear, was altered owing to a small flow of curren arent ad 
jecal eoncontration af that ft was near the 

smaller .in,,the space, between, them, the double was 
observed. The author has.constructed a 
using small electrodes of carbon, so as to avoid 


surfaces ; ‘and examining it with,a when 


The dis from the 
electrode: up to ‘which this 
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P86, of Diffuishd Light: Cabannes arid J. Granier. 
Retidus, 182. pp. 886-988, April depolarisation 
of light diffused by dome thirteen organic substances has. been measured 


1562. Experiment on Capacity for Coherence er; Light. We Gerlach 
and A. Landé, (Zeits.'4. ‘Physik, 36, 8): pp.169-178, 1926.)4-Light 
tanta ‘laws ‘have hitherto .met ‘serious difficultyifi interpreting inter. 
phehomenia.:'In certain circumstances it is: suggested that spatially 


élementary bundles may interfere: Generally the different ele- 
expétted: Details ‘are given ofan experiment: when Newton 
ucéd on a screen “provided ‘with two The light 
‘these slits produces a more extensive interference system shales 
‘exists ‘witha’ gach bande Thesé two ‘slits 
were ised in positions of maximum and minimum intensity in the inter- 
feréncé litle system theochanges in the second interference system 
noted. Thus’ while the Planck radiation’ laws’ allow for interference of 


Seattering. of Light due to Molecular ai, the Surface 
Of Separation of Two, Transparent Media, .R, Gans, , (Ann. d. Physik, 


, 3, pp. 204-226, March 8, 1926.)—The present paper, w ich is mathe- 
, forms’ an extension of’eatlier work [Abstract 2028.(1924)} to the 
more general case of reflection at the surface of separation of two'trans- 
‘General equations ‘ate’ obtained for the diffuse: radiation 
and the state of polarisation of the scattered light. Reference'is made ‘to 
expefimental results obtained ‘by Mandelstan for CH,OH and \CSj in the 
ibourhood of the critical temperature (i.2.; where'the liquids are just 


.... 1564, Photographic Effect of Slow Electrons. G. F. Brett. ( 
ca 145; Oct,; 1925,)-—Owing to 


> film and washed off with ether after exposure, Kodak duplitised Kray 
beihg ‘ised to prevent curling A’ very considérable increase of 
ening is recorded for’ éléctrohs corresponding ‘to only’ 65 volts.’ Ht 
to use’ the ‘niettiod "for examining ‘the’ change of ‘speed “of 
by passage through atoms of an element. — | ‘F's: 


‘9565: Luminescence of Solids. J. Bwies. Philosoph: and: Lit. 
Soc:, 6-10, Oct., view that laminescence is due'to 
iitiptuitity solid solution’ is confirmed by X-ray arialysis, the 
lattice dimensions ‘varying with the impurity. ‘This is held to support 
the view of the writer {see Abstract 1922 41923))} that kathode luminescence 
is ‘emitted by the impurity as a sort of mucleus with a large number of 


clustered round. Attempts have agus made tocfimd the 
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minimum’ speed of kathode-rays for extvitation, and 
by 60-vélt electrons; The rate of decay of 
and “also the fact that’ there isan optimiem ¢dncentration ‘of: 
It‘is hoped to show by X-ray analysis that solid solution is necessary 

ghanges place ducing FS. 


$566. Bnevgy Oulput of Fluorescence. Radialiow 
Soletion:. with Non-Stohesian:: Excitation. Nalentiner and M., 
(Zeits. 4..Physik, 2. (pp. 81-01, .1926.)--A: continuation. 

and) confirmation. of eatlier experiments. {Abstract (1924)... By. 
illuminating fluorescein solution with narrow. bands of the spectrum, of 
a tungsteri‘arc and by simultaneous, measurements of the energy absorbe 
and the, distribution, of energy. in the excited fluorescent spectrum; it, 
found: that the longer the ‘wave-length of the exciting light the weaker is 
the fluorescence. - To get more; strictly, monechromatic light a mercury- 
vapdurilamp has. been used’ in ‘the latest..experiments:. . The results of 
these confirm: the earlier ones ;,,there.is a lange decrease in the energy 
emission part of the excited spectrum is,shorter.in wave-k 
to explain'the' breaking dowm of Stokes’ law: 


dti 
‘1567, On the Extinction of the esonance Fluorescence’ 
R, Gels. Physik, pp. 


315-324, 
of” 
gated. The collision radins of, the excited Na from 
lculated by Thomas [Abstract 243% (10924)) for 2p, 2p. orbit, 
application of a formula, of Stern and Volmer [Abstract 897 *ti919)} 


the collision radius of J. ng 
results. of work. on ium phosphors gre given “an 


discussed in Telation, to the ry of lu minescence. 
_ ake given.of the mode prepara ion of phosphiors, ‘oxide phosphors, 
mixed phosphors ¢ | sulphate phosphors of the alkaline earths activated 
with, Samarium... Spectra are described with, diagrams and wave- 
| Fg Asin, the. case of all other phosphors activated with rare earths,” 
spectra of these show groups o of bands, each group consisting of nartow 
... Though the members of each group appear to bé relatéd to Gach’ 
othéry they show individuality: in: that, their. relative intensity or even 
existence may be afiected differently! by, different 
etc.)., suggested ..explamations, are! offered:, | 
A coniparison of the~positions the bands in the alkaline 
earth salts shows that for any given band there is a progressive shift—to 
the violet imithe case of ‘the:sulphitlés and sulphates, and to, the red for 
the: oxides. (This shift appears to be:a Jinear function of the molecular 
weight ofthe’ base.) » The..addition: of, inactive material, 
appears not to alter the:position-of the bands, irom which. it is-concl 
_ that the ground stuff (e.g., CaS) does, not act merely as a solvent for 
‘Samarium, but that the elated 
nature of the “centres,” which are- as a complex molecule. In 


ay 
2 
ad 
Al 
t 
A 
¥ 
q ay 
‘ 
“<j 
? 
ane 
by 
4 
— 


the idea a comparison. table is given showing that the heats. 


on the Question of the Intensity of Spectrum Lines.) W. Heitler ..){Zéits. 
f: Physik, 36.°2: pp¥01~119, 1926.)—In the thermodynamic treatment ‘of 

equilibrium: the equation for mass effect was used, whereby the 
radiation functioned ‘as definite*chemical body, in which the «concen- 
‘was taken ‘in rare’ radiation as the density in the: 
phase’ space, “and” in ‘the ‘case Of concentrated’ Tediation: as the: 

active” phase derisity:’ ‘In the stdtistioal treatment it is shown by 
method 'to Bose that the process can be built up asa statistical! process 
aa ‘ete; An expression can ‘thus ‘be 

fot the “thermodynamical probability’ of the process in both 
Classical Bosé' statistics. The ddndition of equilibrium: affords, 
primarily, the ‘statistical basis’ for the final conclusion, | The expression 
for the thermodynamical probability of the process is used for the elncida- 
tion ‘of the question of the intensity of spectrum lines. It affords a means 


of comparison. of, the in of two different series in accordance. with 
statistics the summation role can ossible by meatis 


1570 Determination ABtbiphion for High Resin: 
tidn. W. Kolhireter, (Zcits. f.°Physik, 86. 2. pp. 147-149, 1926.)— 


of Special Sevies, A, Uni 

non-penetrated may be on‘ the basis ‘that the light 
Tin 


19 les aré given showing a comparison ‘between ‘the 


9872. Doublet Spittia' aid the Correspondence Principle.: 
(Phys. Zeits. 27. ‘pp: 107-141, March’'1, 1926.)—-The separations of’ the 


dtientations of the orbit of the valence electron gives an empirically valid 
selection ‘principle, but so far gives an incorrect formula for the doublet 
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V. 
A comparison in tabular form and a brief note of the consequences accruing 1s 
from the'o ations of ‘Various obsetvers for the value of the absorption 
coefficients for high radiation at various heights from 0 to 9300°metres. 
X-ray and : can be ‘represented most accurately by the 
relativity formula, although the separations are more probably dué to 
3 magnetic causes [see Abstract 2503°(1924)): The relativity theory leads 
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iinineiiisatabiiiiiaiii are the separations calculated from relativity.and, 
from, magnetic considerations, and (#.+- 1). are the,azimuthal.quantum. 
numbers of the two, elliptic orbits, and K is; the azimuthal, quantum 
number of the Thus the actually observed separations 
-and these in; turn with the separations, to. 


Practice hers 
36.6: Pe: 1026.)The "intensity fule-of Buigér'and 


sais lakes 4593 A. The results are in agreement with those of 
ky, who foutid the relative intensities in the ratio 4% 1 in 
bh Ae It isi suggested’ that the 
tatid depends “upon the’ quantum number, increasing 
The Ditensity Problem Spectedl Lines. (Ann. d, 
Physik, 79. pp. 278-823, March 13; 1026.)--The intensity problem. of 
spectral lints has been placed ona new footing by the discovery ofthe 
Burger-Dorgelo: sum rules which replace the qualitative correspondence 
principle ‘predictions previously in use. ‘The present paper (which: is 


for multiplets are made. 
considerations ‘of on the validity of the intensity formule and their 
exterisién to term systems, in particular that of the Ne spectra. 

, The chief new results given in the paper are: 24 Aetage-cony mln 


(Of. rer ccadl.. 

Atti; 3..pp- 149-154... Feb, to, the vestigations, 
Mie [Abstract.1462 (1924)), Eldridge [Abstract $3 (1926)},,. Wien LAbs 
186 (4925)},, the author; proposes indicate a, method of, calculating ; 
duration. of, emission in the most simple case of the passage between 
circular. orbits. |..In, the case, of the, passage .between elliptical or ellipti 
and., cincular ‘orbits the problem. becomes, more complex. because,..the 
and. rejoin, the stationary. oxbit,at any point between 
aphelion and perihelion. We must get a mean app nongiaaad 


tiagnetic Yérien- 4 
py this theory will 
throughout mathematical ‘and unsuitable for detailed abstraction)| is an 
attempt to discuss the intensity problem of Zeeman components, multiplets, 
and band@'lines from a single standpoint: ‘It proceeds from the assumption | 
that the intensities ‘of individual: lines not only:stand to each )other,in 
simple’ numerical relationships, but may also be expressed as rational 
radiation 6f ati atom in and! péssible experimental evidente 
on the thatter‘as derived from previpus(results on neon ; expression 
for the interisity of Zeeman eomponents which is ‘symmetrical with respect 
Duration, of. Emission. of »Monochromatic. Radiations and the 
| 
| 


| 


statidnaty state at ‘various points of the trajectory. We can, however, 
fix thé superior limit of the duration of emission between elliptical and 
citcular ‘orbits’ by supposing that the electron’ begins to ‘irradiate: at 
aphelioti and considering, for éach line, the passage between the: most 
eccentric ‘and the circular orbit. 


Ev F. 

, 1576, Polarisation an. Electronic System 
Magnetic Field... G. (Optical ated by J. and Rev. ent 
Inst:, 12. pp. 195-205, March, 1996. wey polarisation of ‘fadiation 


scattered by an Raye system in a magnetic field is worked out on 
the Classical, theory, It,is shown that it is improbable that the, experi- 
mental facts can be.accounted for on a clagsical analogy., Instead, a 

ni Te: The. Leoman-F fect, for, the., Spectrum, of. Gy. Be 
Cerragan,, (Astrophys. J. 63. pp. 145-159, April, 1926.)—Aan electro- 
magnet has been constructed which proves to be ehitable,for.she study of 


the Zeeman-effect at high field-strengths. Certain improvements in the 


technique of handling fluorine have been instituted and a form of discharge- 
tube ‘has béen devised which is suitable for giving the fluorine spectrum 
under high field-strengths. The réd spectfum has ‘been photographed 
witha grating of high dispersion and the Zeeman patterns of twenty of 
the brighter lines: determined. The analysis of the patterns with a con- 
sideration of the ratios of the intervals of wave-number between the lines 
andthe distribution of their relative intensities seems to: indicate.a first- 
order quartet'system.. On this basis the term combinations of the prin- 
cipal and diffuse series have beén located. | Those of other lines have been 

sed from a consideration of the relationships of the intervals of wave- 

and ‘the possible existence of the fluorine ion and: higher- 

spectra suggested. Four fluorine lines: observed by Gale and;Monk, but — 


mot given intheir published list of wave-lengths, are cited, .Three of these 


“ar 


Obserutions om the of Second Order. Foster. 


aetend-order: ‘Stark-effect 


HB in a 
field-of 65'kv.jcm:-is:0:40 A. .On the same plate.the central perpendicular 
component of He is displaced 0-73 A). The shifts calculated. from the 
Epstein formula are 0-30 and 0-79 A. respectively. The central pe 
diculak' component of the ‘so-called parhelium group including 


| coifiparatile im a setise"to"He) ig displaced tow the ted 0-85 A. in-a 


‘60 ky No Dopplet-effect“is' found “for Heutral helium lines 
drogen- -anid-helium-gas mixture'in a 60 As the 


Hight es ‘were ftot so tested, it is still ‘possible that the characteristic 
which their Stark contponetits ‘may be de light ‘from 


mparatively small number of atoms whith have gained high'velocities 
as positive ions. ‘According to the present data, the agréement between 


calculated and bserved vl second order 
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15790 Intensities in the Satellites 2p; — LSnoeky Ir: 
(Zeits; Physik, 36. 11-12: pp. 883-887, 1926.)-The intensities of ‘the 
satellites. and the principal lines of this triplet were measured. under 
different cofiditions Bxcitation. THE light was passed through a 


chromator arid an echelon gtating : ‘to control the fhténsit 
inttoduceil “before ‘the echelon grating. variation Of 

ptodiices no’ change’ in ‘the relative intensities of 
satettites among themselves, bit an increase'in Current produces a 

in the intensity of thé satellite conipared with that of the brevis 
line: ‘A comparison of sources showed that ‘the lam 


since self-reversal upset the 


1880: On the Classification’ of he, Pang Bi ‘Of 
‘R. Reis: (Zéi 86. 6. 
pp. 414-425, 1926.) “From a Study of the itifluence Uf the oxygen ‘content 
and the saft-vapour Goricentration ‘the emission oft” Band-spectra 
coloured flames, ‘it is concluded “that to” a ‘high “dégree ‘of “probability 
the ‘flame spectrumt of copper Consists of ‘two gt which are d 
to oxygen ‘and oxygen-free carriers respectively. and 
carriers. The carriers of the calcium bands contain an atom of 
of copper, (2) The. oxygen pressure forthe: vapours of. calcium). and 
copper oxides at 1800° C. lies.between 10—* and 10-)atmos;, corresponding 


1581. m Theory of Absorbtion Spectra of Solutions 
and. the Influence of the Solvent. .E, Adinolfi. (Accad.,Lincei, Atti, . 3, 


‘pp-..196-201, 21, 1926.)—-The.absorbtion curves of permanganate 
- Solutions in water and alcohol show a regular series of, maxima..,.Applying 
the, quantum conditions assuming rotation and oscillation, values for the 
oment of inertia and radius.of gyration of the group. MnQ, are obtained. 
are small compared to, those indicated by, data, concerned with, gaseous 
material, and it is suggested that the internal. pressure of the solvent forces 
the atoms. closer together, . Passing {rom.aqueous, to alcoholic. solutions, 
theory indicates. that. the pressure, falls from 10,700 to, 2400, atmos, 
e. moment of inertia also falls with lowered temperature of the soluti 
and this also may be explained as due to the increased, pressure. A. Wh, 


4582. Band. Series in Infra-red Absorption Spectra of Organic *Gom- 
povnds 3, W, Ellis... (Phys, Rev. 27. pp.298+313, March; 1926.)++ 

The frequencies of a series of outstanding absorption bands characteristic 
of organic liquids, previously attributed by the author to vibrations 
between. atoms ofa carbon-hydrogen pair, are\shown ‘to fit the equation 
— O-783n?, where & I, 2,\) Matty of the bands 
in the spectra of cofapotinds: containing’a’ ¢arbon* 
carbon. bond | have their frequencies: expressed by . 10+71n; 
where = 28. Practically ‘all other bands: observed below 7 
in such spectra! can be accounted for by combinations of low-frequency 
“members. of these two series, = vm-+ 
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fluorite-.windows transmitted the hydrogen line _A1215;67, apparently 
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occurring between 2 and: 8j\were made from records obtained with a 
new registering spectrograph. Several such spectra are shown. AUTHOR, 


re 
‘Absorption of Some Gases and Vag in the Schumann 
gion. Ww. Leifson, (Astrophys. J. 63. 73-89, March, 1926.)— 
The absorption in, the Schumann region, of oxygen. nitrogen,. nitrous 
oxide, nitric ox , nitrogen, peroxide, carbon monoxide, carbon 
hydr ‘chic ide, ammonia, methane, water (and vapours of water), 
carbon. and ethy] alcohol has been studied... A vacuum 
fo g spectrograp was used wit an absorption cell with fluorite win 5 
t into the discharge-tube. continuous spectrum, of hydrogen 


to X served as the background for the absorption spectra. 


New, ultra-violet limit,.for the transparency of. fluorite. The 
ults. of previous investigators on, oxygen, nitrogen, carbon 
d carbon. dioxide have. been yerified and considerably extended. N 
Formul# are given for the heads of the bands 


Measurements of the ‘of Lines’ in 
the Ave Spectrom of Nickel?" Barnes. (Asttophys. J: 63: pp 
292, wave- for 72 lines’ in’ the nickel 

by ah’ are Operated at’ a Pressure of 76 cin! of Hg are dorti- 
pated’ with those at 6 cm. Using a Fabry and Perot etaléni,’ 


st 


concave grating spectrograph for the auxiliary dispersive 


nickel and the fron spectra and photogra 
tanebusly. ‘The latter furftishied’ ard linés from which to compute 
of 'a'12‘mm: arc, errors due to pole-effect were élimiriated. Most of thé 
lines’ Mneashred have a” pressure-shift’ of Tess thai’ 0: 005 per 


Ot the sttongest lines’ showed an apparent shift Of about 6-03 A. 


‘when 4 talon ‘Was tised! “On changiig to’ 4 6-rfim. 
étalon, the ‘shift measured’ was mitch less. Hence it attributed to 
an ‘unsymmetrical ‘broadeting "Of ‘thé line.’ ‘This’ @homaly 
‘in’ the’ case of Very diffise lifes td’ measuré at a 
presstiré:’* For the sharper ‘lines, measurements 6n different plates 

quite well. “The probable error in the wavelength Table 


casés, ‘not ver 0-00P AL 


- Criticism’ by “A. Landé: -(Zeits. f 
Physi! 36.4) p/ 276;'1926)—A. shart” in “ariswer [Abstract 643 
586, Distribution of Energy between the Modified and the Unmodified 
Rays an the, ComptomEffect... Y. Hi Weo.  (Phiys: Rev; ‘27. pp. -118+129, 
.1926,)-—-Using stmhall tubes of the»Compton type and Soller colli- 
mators, reliable measurements of the»intensity of scattered ‘X-rays: were 
‘from five radiators—-paraffin, wood, Carbon (graphite), aluminium 
and) sulphur.’ An-ionisation spectrometer (ethyl -bromide) with a large 
calcite orystalowas employed... 
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where # represents the scattering anid thie intensity tatid the 

modified to the unrtiodified line. ‘The valtiés of incréase ‘with the 

of s¢attering for a given element in the general’ ‘manfiér’ predicted’ 

theory, but the numerical values. given the theory,ere 20 


being greatest 
Vely more, hydrogen than does wood. . were, also per- 
with. a, lithium, radiator, kept, in, lead. Glled ‘with hydrogen, 
two mica windows (about 0:005 mm, 
other permitted secondary ray to pass in 
angle of 110°, the, unmodified line: practically absent, 
than 4 % of the modified, ‘This seems prove,.that the 
pton-effect cannot be, attributed. anything. other than, true 
This also favours the hypothesis, suggested by A. H, Compton, 
that the unmodified line oceurs when, the energy imparted to; the electron — 
dis 1887. Some ‘Com ad: ann 


9 Pe 
and emission ake p the of the 


In all cases the direction of : 
in the scattered radiation. An expltabata veetiotien of this point, 
using ZnKa reflected ‘fromthe (440) of NaCl after Scattering from 
lithium ‘(the wave-length and spating aré ‘chosen 86 as'to ‘alow of obser- 
vations being made ‘at a diffracting ‘angle df '90°), Shows’ that thé ratio. 
in @'plane perpendicular to the sattered rAdiation: 
of ‘polarisation of the Compton’ cémponeht is ‘the Same las that of the 
originiat radiation: A powder phiétograph' of scattered By — 
shows'that the usual cohetence' between the elementary waves scattered 
from crystal tiot presenit' inthe’ Compton’ radiation, 
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ly 
each’ spectrum Was obtained ‘to dlose 
approximation 
xi by “integrating with  planimeter ‘the area the 
ionisation curve which represented the line. The results of : 
60 
15 
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maxima in intensity being observed as due to it, This fact is linked with 
electrons only, 
The intensity problem is discussed from various standpoints, The 
Compton equations hold for “ free ” electrons—i.. those for which the 

its orbit—while f smaller quanta, specific effects appear depending on 

of the incident quantum through .a given angle and E. 

work "of Sonieaties: It is co that.a broadening of the modi 
line occurs when the ratio approximates to unity. This ratio T/E also 
plays an important part in the question gf the ratio of modified to un- 

modified intensity 4s dependent on the atomic number of the sca 
and the work of Davies and Ross is discussed from this standpoint. 
Again, for, varying A of incident radiation similar results are indicated, but 
experimental is to the usual 


(Zeits. Physik, 36.'6. pp. 426~456, '1926,)—For theoretical 
atomic considérations ‘a knowledge of the telative intensities of spectral 
lines i$ of primary importance, and recently photographic methods ‘have 
been eniiployéd (Dorgelo and his co-workers) to determine certain relati 
Thete are, ver, considerable theoretical practical 
in hia well as ordinary ionisation sineehod ot 
ineasureiment, the latter arising from wall effects and Varying absorpti 
fise of temperature owing to the complete absorption of the radiation. 
The Geiger counter can evidently be adapted to count the number of 
quanta, and hence the intensity of an X-radiation. The author has there- 
fote replaced thé photographic plate of the Siegbahn precision spectro- 
gtéph by such a counter, using a direct deflection method with a quadrant 
electrometer, the point of the counter being raised to potentials varying 
m 1400 to 2000, yolts. Details of the arrangement are given as well as 
pile to be taken with point, such as the control of h 
of the air and the presence of dust. Curyes showing the variation of 
ber of qnanta reaching the counter in a given time, and hence the 
peel ae pry tensities of CuKa, and Ka, are given in both first and secon 
i¢ is shown that the. ratio the maximum deflections ( 
$ Measures of the intensities) are fairly accurately in the ratio of 2; 1. 
Observations are also made on the minimum voltage. 
the appearance of, the L lines of tungsten and found to be in good agree- 


ment: with the formula V = The variation in the intensity 


of. with increasing. voltage follows the Webster-Clark (y — 
law, ‘Davis.has shown theoretically that.a law, of the form J = Civ. 
is, to. be expected, and » is found to vary between 1-5 and 2, values of 1-9 
being obtained for CuKa, and 1-7 for the L lines of W and Pt. Relative 
intensities, of the L. series of W. and. Pt were also investigated, An inter- 
esting, observation is the superior sensitiveness of, the counter as the 
wave-length of the radiation crosses the Ly, limit of Pt, asmall amount 
of, this metal being struck by the, rays in the, counter. bs gine 
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windows: and_air, and finally fairly; good agreement is reached. wi 


Burger-Dorgelo sum rules. Thus, for. Ke, 
obtainsdes Otiner likes but some pniatandiog 


‘though: simple relationships are still obtained, 


Thus > Byis:given as-having the ratio 3.: instead The Dangele 


rules ‘appear’ 'to «hold for; the X-ray) 


lines corresponding to transitions 
ending invky and Ly, but not for those ending.in L,. dn an addendum 


tothe :faper it iat peldted: aut: that thea. 


intensities of 2: 1 for By: 


in tungsten in copper foil: 
A photographic intensities are teasiméd by means of 


rophotomieter. The absorption coefficients obtained 


Get 


ctl, natiiel 


is “calculated for an’ ideal ‘plarie’ parallel rotating “plate for 
je position of thé net’ plane with respeet to the plate face! The relation 


pp. 261-272, March’8, 1926.)LBwald has already shown [Abstract 1397 


(1925) that the intensity of reflection for given’ line is for’a latge perfect 
tal 


1 to the structtre ‘factor. ‘Darwin has’ also “shown 


proportiona 
(1922) that, ‘tegarditig a large imperfect ‘erystal“ab “a 
ait of ones, the ’Sdine ‘initetisity Taw ‘holds for éach’ minute 


intensity proportional'to the squaré of the stracture 
investigation’ is on ‘a’ previous formula of the 


the interisity to the structure’fa¢tor Can’ be very different according ’to 


this’ position. It is shown that ii general’ if the’ micro“crystals' are 


formula NYA, LA +-alp. to the experimental 


Allen. (Phys. Rev. 27.:pp. 266-276, March, 1926.)—Mass 


theory 
proportional to,the square.of the structure factor. If, 


—with intensity 


“15915; Absorption of ¥ Rays ‘of Woave-length down 16 


efficients of C, paraffin, S and sixteen metal elements from roy ap 
0-56 to-0-08 A. been measured in continuation of us 


2278 924) Which Govered of these’ in 


rated at vol up to 200 kv 


| es a5 great intensity Was” the 


extended, éspecially the ‘jump “of the 
rption in going from ‘to’ the’ régiéris; as the atomic number. 


ineweases,... The scattering of paraffin wax, is distinctly greater than. that 
paraffin... The en 


of Al), probably-due ‘to, the richness of Hin 


2 
¥ 
. 
+ 
a 
* 
‘ 
£ 
é 
? 
4 
4 
| 
a 
* 
| 
‘ 
4 
results, gives 4 
& 
7 


SCIENCE ‘ABSTRACTS. 


values of ofp which increase in general with atomic number, becoming 
about forthe heavier tiemerits, Bi. The values of Ciobtained are 
0- 0182 for the’ and 0.00181 forthe L-series; these give calculated 


etystal, ‘the idtiisation chambet ‘in ‘the path of ‘the direct beam-of rays 
filtered! tin and crh. aldimiritum showed increased ‘ionisation 
when was fiiterposed, bit when two Soller collimators were 


1592. X-Ray Studies of Some Metallic (the Au-Ag and 
NaCw)...8. Holgersgon; (Ann. d. Physik, 79.1. pp. 36-54, Beb,, 1926). 


source of a Hadding-Siegbabn tube {Abstract 932 
with iron antikathode times copper). Corfections | introd 
for. the thickness, of the sample. Data and correction are. giy' 
for the pure, metals, The results on the AuAg series do not agree 
McKeeham [see Abstract 287 (1923)], whose curves, showing lattice para- 


one constituent, The-OuLi series show, slightly, bent atomic par cant.- 
parameter curve. In a)review of the properties of alloys (¢.g. thermal 


show that the contraction brought about by the addition of one metal 
follows,the same,course as the conductivity curyes,. This suggests the 
ing forces on the free electrons and so diminishes conductivity ; also 

effect is. greater an the slower electrons, so that the beat conductivity 

not bedowered as, much the electrical conductivity. J.E, 
Critical Potential of Light Atoms, Holweck. (Comptes 
, 182.'pp. 779-781, Matth 22, 1926.)—-Extends the work of previous 
Abstiact 1053 (1926)) and deals with oxygen, nitrogen, NO, 
The discoritinuitiés are to fine structure, and ‘the 
Its are sh graphically to a 


Ann 


del Regno., (Accad. Lincei, 3,2 205, 926.)—By 


a, capsule, of, mesathorinm, without, the intervention of a 
thin Jead screen, it is shown. ' t the greater part of the effect is due to 
on the sensibility and on the relation between exposure | 

Tesistance is algo, shown. in. graphs and,tables, Ar 
Bllectrometer for Weal Radionactive Monifestations: 
A. Noon? (comptes 4872468; Feb: 15, 
Describes an ihstrument with electrostatic capacity, in which 
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Geffitients were’ obtained corresponding to 0-075 A. This 
atomic COMmpos e lammann Ce 
theory. The writer's curves approximate to the more general type, where 
jeparture from the Wiedemann-Iranz law in alloys. ihe A-ray studies Vv. 
19 


the minute metallic parts are insulated by a support of roughened quartz. 
The small moving aluminium leaf is observed with a small telescope 
with a micrometer scale. The electrometer can be used in studying 
radio-active phenomena of small intensity, such as those which the author 
considers are produced by living cefld kid by solar radiations. H. N. A. 


1596. The Disintegration of Aluminium bya-Rays.. .EyvA.W .Schmidt. 
(Aka@, Wiss; Wien, Ber. 134. 2a. No, pp: 
on that ‘of H. Pettersson; iusing ring-formed;pre-, 

or polonium manner. that the 
from aluminium plates ofdifferent thickness at an 
average angle of 150°  scintillations on; the screen; a-rays of 


angle of°90°, being: 10° ‘primary rays; using’ the. full.range of 
A*large Number of H-rays were given off when a-rays of 1 to 2 cm., 
were employed, while Rutherford and Chadwick found none when 
a-Yay range was less than 4-9 ¢m., and have used this fact in developing 
their ‘theory of atomic disintegration ‘and ‘structure: In the angular 
of different velocities has been shown to exist... The small.number 
experiments carried out’ with polonium |as the a-ray source show that it 
is particularly suitable: tor qhantitative determinations, contin. 
results obtained using RaC. weber 


between, the. B-ray spectrum in, the pic element Of an active 

substance and natural Q-ray ‘he substance, thu 

th cgi of “ray spectra. The'w 

series of penetrating y-rays, between volts, has’ been 


it, was-possible to employ. it... y 16) tn ABW. 
1598. The Retardation of Rags Malle: J. d’Espine. (Comptes 
pp. 488-460; Feb.’ 15, 1926i)~The author’ has:studied ‘the 
rétatdation: of of RdC land by screéns of different 
anit different His results are very similar to those 
Datysz' and tecently by Thibaud.' ‘A table gives the diminu- 
tidh, éléven lines Gf! thé magnetic spectra of the above 
by thickness ‘of screen weighing O01 g.perisq,, em. 
éft Of the material of the screen: The actual 
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natural and'of reduced range ‘were employed,’ and. it.was found.that the 

number ‘of H-particles exceeded by more than-one order of ;magnitude F 
1597. Spectrography of Gamma-Rays. Spectra of Secondary B-Rays 

andOxystelline (Ann. de Physique, 5. 

pp...73-152,. Jan-Feb, Lat of monochromatit y-tays 

of high; frequency... presents, very, great difficulties, Consequently the 

author has studied these radiations indirectly, the secondary B-rays excited 

eee selectricall in. matter. For this purpose a Speciz 

nal,Mesib 2, and tht... ihe method of crystalline difraction has 


The Effects. of ‘Torsion wpon the Thermal and Electrical Con- 
ductivities of Aluminium, with Special Reference to Single Crystals. J. B. 
Calthrop. (Phys: Soc., Proc. 38. pp. 207-2138; Disc., 213, April, 1926.) 
the conductivities of single aluminium crystals, and of the annealed and 
hard aluminium ‘wires from which ‘the crystals are prepared, The hard 
wire gave a decrease of a few parts in’ a thousand in the thermal con- 
ductivity, but no change greater than 1 part in 1000 has been found 
in crystal wires. The decreases in the electrical conductivities, of the 
specials. re are AUTHOR, 


Dewar’ Type. R.M. Archer. (Phys. Soc., Proc. 38. pp. 247-271; Disc., 
271-272, April, 1926.)—In: this bya the evaporative losses of metal 


with graphs and tables, , 


_ 1601, or and Water. N. R. Camp- 

-_ (Phil. Mag. 1. pp. 762-768, April, 1926.)—When a cooled trap is 
used for removing mercury-Vapour, there is a danger that substances 
may condense in the trap and establish in the vessel to be evacuated a 
pressure large enough to be appreciable, yet small enough to prevent the 
rapid removal of the substance by the pump. If the trap ‘is cooled ‘in 
liquid oxygen boiling at atmospheric pressure, carbon dioxide condenses 
in this manner; if solid CO, is used, water condenses. Accordingly if 
these substances are alld pressure Be obtained as low ‘as 
that possible in their absence, the trap must be maintained at some other 
temperature, It can easily be maintained (1) at 78° K. by boiling the 
oxygen under reduced pressure, or (2) between 108° and 150° K. by means 
of solid mercury cooled by liquid oxygen. At either of these temperatures 
pressures less than 10-* mm. can be obtained quickly, even if water and 
carbon dioxide are present. The vapour-pressure of CO, at 90°-2 K. is 


(Optical Soc., Trans. 27. 3: pp. 161-1795. Disc., 179-180, 1925~-1926.)— 
The forntulze ‘deduced in the previous paper. {see Abstract 1136. (1925)} 
ate applied to the case of heating glass under constant gradient, and the 
temperature at which strain . disappears is. obtained, the effect of 

known) change in the coefficient of expansion on this temperature being 
discussed. The calculated and experimental curves are compared and 
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HEAT, 
by the author in the Oxygen Laboratory of; the Air Ministry... The 
separation of neck and radiation losses is described, and also a method 
| iting orbents under conditions. | ai} 


view of dimensions. |The agreement of: theory and experiment;.is .dis- 
cusséd, and an explanation of the discrepancies at low temperatures is 
advanced. A’ general expression’ to cover all cases is deduced, and the 
results of theory and experiment are compared. AUTHOR. 


The Present Status of Theory and Experiment relating to Specific 
Heats and the Chemical Consiant,. Gs Rawlins, (Phys, Soc.,.Proc. 
38. pp. “176-191 ; : Disc,, 193-192, April; 1926,)—-The., theoretical and. 
experimental aspects of the specific heats of solids, liquids and gases in 
the light of present knowledge are discussed... Possible lines of advance 
have’ been indicated for solids in view of the,progress. now being made in. 
X-ray crystallography, and the importance of further experimental work 
on compressibilities’ and is suggested, Tentative, views 
én the specific ‘héat of liquids are given. ‘Tn gases the quantum theory 
of rotational heat is shown: ‘to: |fail ‘to account satisfactorily for .the 
behaviour of hydrogen’ at low ‘temperatures... The. chemical constant. of 
monatomic and diatomic substarices is discussed, 
mic and from @ ‘statistical point of view. Current, views on. the 
uré of this cofistant aré desctibed. The theory of gaseous degeneracy 


1604. Critical Discussion of the Determinations of the Mechanical 

‘Of Héat,’ Laby....(Phys. Soc.,\ Proc. 38. pp. 160-272 ; 

Dise:, 172-176, April, 1926.)—The principal: recorded, determinations. of 
the mechanical equivalent of heat are critically discussed, and an attempt 
is made to correct them for errors not fully taken into account.at the 
time when they were made. The results are weighted according to the 
AUTHOR, 
1605. Ww. Herz. 
Elektrochem. pp. 210-213, April; 1926.)——The. internal pressure 
éan be calculated in atmospheres (after Stefan) from B, = (L42700/2V 1033), 
where L is the heat of vaporisation and V the volume.of unit mass, The 
free space V; (not taken up by the molecules) of the author is the difference 
between the molecular volume at.a’ given temperature and the volume at 
absolute’ zero! {Abstract M/d.— M/d,. The author's 
calculations for’ pentane, ‘hexane, ete:, methylformate, etc., alcohols, the 
tehrachlorides of carbon and tin; ammonia, water, oxygen and nitrogen 
show that the internal pressures decrease and the free spaces increase as 
the’ temperature. is raised... For. many. materials these relations are 
régular within a large>range,'so that. the-product BV, is fairly constant. 
Near the critical temperature the internal pressures decrease more rapidly 
than the free spaces increase. In homologous compounds the B decrease 
Special»Case of Stationary of Liquid, arising from 
Heat Convection)» B. Gimdel. (Zeits; Math, Mechanik, 6. pp. 
April, 1026.)+—A’ mathematical paper.giving the, solution. of a 
case of liquid flow to ‘which the: author was led in Abstract 1398, (1926). 
is the cand oft stationary liquid flow, between two. vertical parallel walls 
at given distance apart, each wall being at. tempera: 
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tutes which area linear function of the height and in such a way that, 
there is a difference of temperature between two points on the two: walls 


“1607. ‘Calculation of Heat’ Transmission by Irradiation. U. Berdoni. 
(Elettrotecnica, 13. 213~219,) April 5, 1926.)—The paper is entirely. 
mathematical, and treats of the: following’ subjects: Emission of the 
“black “body.” ‘Emission of the most common ‘surfaces. ‘Law of the 
exchange of energy between a’ body and its surrounding medium, Ex- 

L 


"1608: Entropy of Radiation. M. Saha and R.K. Sur. ‘Phil. Mag. 


890-893, April, 1026.)—-The W, of.a 
system is given by the equation W ='{y}/{y}q in which and are 
respectively the by. the system at T, and: abso- 


0 

lute’ zero {see Abstract 1073 (1926)). This formula is applied to deduce 
the absolute value of the entropy of radiation of frequency between y and 
v in the form dy. K . log in which A, 
denotes the number of ways a quantum of frequency » can be contained 
within unit volume, whilst N, is the number of energy elements concerned. 
J. S. G. T. 

Linéei, Atti, 3. pp. 145-149, Feb. 7, 1926.)—The author's: object is to 
dettichatrate method of quintising perfect. gas-which.does not depend 
on hypotheses concerning the statistic behaviour of its molecules. 
Numerous attempts have recently been made to establish the equation 
of state of a perfect gas: (See Abstracts 1439, 1440 (1025).}. The various 
formule differ from each other and from the classical equation only for 
very low temperatures and very high densities. But that is where the 
n3 of the laws of real from those of perfect gases are most marked, 
as, under experimental conditions, ‘the deviations, from the equation 
of state pV = AT, due to the degeneration of, the gas, are, though not 
negligible, always somewhat less than those due to the fact that the gas 
is real and not perfect, the former have hitherto been masked by the latter, 
With a more complete knowledge of the forces acting between the mole- 
culés of a ‘real gas it may\be possible to separate ‘the two deviations, and 
thus decide experimentally between the various theories of the degeneration 
of perfect gases. ‘In order to quantise the molecular motion of a perfect 
, Sommerfeld’s rules, subjecting the molecules to a system of forces 
that their motion becomes periodic and thus quantisable, must. be 
eo But to calculate systems containing elements not distinguish- 
from each other, Sommerfeld’s rules need to. be supplemented, . For 
choice of a hypothesis the behaviour of the heaviest hydrogen atoms, 
containing more than one electron, must be examined. In the deep 
a of a: heawy stom the forces acting between the electrons are very 
th those exercised by the nuclens... Sommenfeld’s 
tion shows, however, that the ring K is saturated when it contains 
, ring L when it contains’eight electrons; etc. This fact has been inter- 
by Stoner (Abstract 38 
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‘The atom cannot thus contain twe electrons:whose jorbits are character- 
“ised by the same quantum numbers, iz. an. electronic. orbit is.’ oceupied:’” 
‘when it contains one electron.’ 


by 
show that it Jeads to a perfectly consistent theory of such, quantisation, 
accounting for ‘the reduction of thé.specifie heat. at. low. temperatures 
and: leading to the exact value. for the constant of entropy: 

"1610. Relations’ between the’ Temperatures, Pressures 


8: Pickering. (Bureau of Standards; Cire. No.'279 (86 pp.), 


involving 

canbe ‘easily solved “by ‘introdticing factérs taken’ directly’ from! curves. 
‘The significance of the eqtiations Of state of Vander Waals; of Dietérici 
and the manner in which these equations 
Of the calculated values ‘with ‘the experimierital data for vatious gases 
ténsive bibliography of' the literature pertaining to the subjects disctitsed, 
with number of ‘tables of conversion factors atid equivalents. 
LEC 


182. 6-377, Feb. 8, 1926. Conditions of 

mixtures of diid inflammable vapours is of interest thed- 

as well as in its practical plication to explosion engines. The 

is the. most, ditect! interesting is ignition by adiabatic 
to the most measurement. The 
apparatus employed is. based on those of Fal see Abstract #28 (1908)] 
and and Crofts 1855 (1914)], ‘where, inistantaneous 
pression to a known amount is simply obtained, and ignition detected 
9 ‘A. mixture is characterised by the 

traction necessary to.obtain ignition, staring at give 

ture, In studying particular combustible, experiments 

its mixtures with pure dry air, 


mesitylene, and ethy! alcohol’ have been tested. With a compression 
ratio of 9 to 1 absolute ethyl alcohol gave curves very similar to those of 
benzene. Experiments with substances of known anti-detonant pro- 


1612. On the Equation of State of S Solid oh ahiiiaas (Metals) in Con- 
nection with their Compressibility and with the Pressure and Temperature 
Coefficient of this Quantity, J. J. van Laar. (K. Akad. Amsterdam, 


initial temperature necessary to obtain ignition. In this way hexane, 

ala mae a Re aa ala a” a 2 aa 
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p. 95-112, 1926.)—The author first discusses the equation Of 
where there is a very stfong dependence on the volume 
vés. the equation p + — — 
which renders all the thermal quantities (compressibility, expansibility, 
for liquids with great accuracy. For solid’ substances.:the equation 
+ afo® = vRT/v, proposed by Griineisen and others, is; shown 
to be incorrect, whereas if p + afo® = (A + 'RT)/(v be, taken, in 
which 5 is a function of v, all the discrepancies’ disappear,’ and! also; the 
discontinuity between the form of thie -virial of repulsion: in liquids and 
solids. Since in solids the molecules are bound to definite positions of 
equilibrium, a term A has to..be introduced for the.“ static’ :virial of 
repulsion: “It is shown that the above equation, combined with a relation 
b = fv), represents the experimental results for metals perfectly accurate 
im every respect—not only for the coefficients. of compressibility ane 
‘expansibility, but also for their coefficients of .pressure and temperat 
‘This the earlier theories,of Griineisen and others, were unable, to da, 
discussion’ is then extended to higher temperatures, following which come 
detailed calculations for copper, viz. of a/v*,.the coefficients of expansion 
and compressibility, and, the coefficients of pressure and, temperature of 
the compressibility coefficient. The data obtained support the theoretical 
deductions both with respect to order of — eal numeriral value. 
1613. A ‘Wave which precedes the Wave. J. Ottenheimer 
and. R. Dubois. . (Comptes Rendus, 182, pp.),618-620, March 8, 1926.) 
In two recent articles [see Abstracts 332 and 639 (1926)] E. Jouguet 
studied the mechanism of the explosive wave, and stated that it is preceded 
.by,@, more rapid propagation, which passes progressively. to the ve 
wave proper. A is gay phenomenon is now announced 
authors of the present paper. A submarine explosion of melinite was 
registered the help of a strongly-damped microphone, of which the 
undamped uency was 700 to 1100 per sec., with a very moderate 
amplification. The charge was Sree at a distance of 700 metres 
fromthe instruments. The which a reproduction is 
shows a wave of compression, with very rigid front, preceded’ by a 
“ musical’ wave of duration about 0-2 sec. After discussing ble 
explanations of the phenomenon, the authors — conclude that’ ules 
wayes started together with the velocity of detonation of the exp 
(of the order of 5500 metres per sec.), but that the velocity of the 
musical. wave fell less rapidly, in relation to that of sound in water 
1450 metres per sec.), than the velocity of the exp losive wave proper, 
the haved of ine of T.B. 


B. 
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SOUND. 


1614. at reduced 
Account of a a of photdgraphic representation of the 
vortices by which the stream of air issuing from the vent of a/lipped open 
pipe is split up when the air-pressure in the wind chest is decreased to 
zero. The sounds maintained at these feeble pressures are harmonics of 
the fundamental. - For the fundamental » there is a single pair of vortices ; 
three such pairs, reapectiyely, viper 4 


"$615; Pitch Effect’ on Vocat Tones of External applied 
er's Throat. Dodd. (Optical Soc: América, J! and Rev: Sei. 
st. 12. pp. 119-130, Feb., 1926.)—Using a phonelescope, it is shown that 

eight vowel sounds each. sounded at two pitches by three different singers 

experience a drop in pitch when pressure is applied to either the thyroid 
cartilage or the trachea betweén the cricoid and the breastbone. Pressure 

On the cricoid cartilage produces a consistent rise in pitch in every case 

ar! TE 3 

Rev. 27. pp. 346-350; March, 1926:)-—In the case of a disc 16 cm. in diam. 

ina tube 16 cm. in diam., a study of the deflection.as a function of wave- 

length, 4 to 28 cm., showed that for a wave-length 'of 28 cm. the disc 
tended to set itself parallel’ to ‘the axis of the resonator, and hence was 
deflected in a'ditection opposite to the usual one. Other negative maxima 
were observed for waves of about 14 and 7 cm. Experiments) with 
smaller discs showed that beyond a certain ‘tube length the maximum 
critical wave-length for a negative maximum is independent of the tube 
length and depends more on the tube diameter than on the disc diameter, 

M617, Telephonic. Coupling: Electrical Oscillations. 

Barus... (Nat. Acad. Sci., Proc. pp. 728-732, Dec.,.1925.) ...Some 


1618, Resuliant Oscillation Diagrams. Hecht. (Elek. Nachrichten, 
4. pp. 121-138, with acoustic and 
cannot .be solved ,in a, satisfactory manner by a 
diagram, especially when the components refer themselves to 
of diflerent characteristics.. Examples.of such problems are 
Esnaen 4 in this paper, which investigates the general theory of the 
resultant oscillation from the standpoint of the technical application of 
the theoretical data obtained. The problems, dealt with are mainly 
involving forced oscillations. 1 considers. the simple oscillation, § 2 the 
coupling. of two. oscillations, § 2¢ elastic and capacity and 
he combination of more than two oscillations. ateeiiadle | 
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THEORY, EUECTROSTATICS AND ATMOSPHERIC BLECTRICIDY, 
tears bobw odd nl’ gedw qi | 
pp. ‘April Disc? ‘471-472; "May, 1926. yuu 
‘Bk panbiot Theoténi,” found scattered 


systems, bavi 
finite, number eedom. repeated or roots 
determinantal equation of the system, 
Carson's is also poin ted out. gating 
18620. Indermitence of Force... (Rey, 
Sec. Edinburgh. Proc . pp. 90-115, 19256-1926.)—Modern 
has apparently Piles 4 a gia specification of the systems whi 
make up the atom,/and, if the forces between: the electrified constituents — 
follow ‘the usual laws of electtostatics;all the material is to hand. for 
calculating the behaviour of, atom, by; the laws, of dynamics. The 
beliaviour predicted in this way, however; differs|in important :respects 
from ‘the actual behaviour of: the atom, and: the authornow attempts to 
explain the origin: of the discrepancy: For this. purpose: it..ia' supposed 
that thereffects produced ‘by..electric: forbes: are intermittent and consist 
in’ the addition of futite increments .of momentum occunting after finite 
intetvals of time, and not, as is: usually assumed, of a‘eontinuous flow of 
momentam..' On the latter view, a body in’ the time dé/neceives an imore~ 
inient of: momeritum the force the new) viewpoint it ig-a 
chance’ whether or not the body receives any sihcremtent ; this chance 
is equal to 5é/T, where T is a time called the time interval of the force, 
ant depetids of the strength of the field being equal ‘tothe average ‘time 
bétween two ihcrements. If 1 isithe Value of each increment of momentum, 
which are long compared with the time T, the increase i#‘the 
same as as that under a force equal to I/T, and for effects w 
pot spread over such inte is ‘Phe results ot of fhe ‘intermittent 
with af the theory. "Tt seeths (possible, However, that in éff 


in atoms or light the times iri be'small 
hold, and an treatment is fequited. ‘The 
fiects. y, be expected ‘undér these! conditions 


a follows, 


force falls off as the 
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requires: that light should ‘be corpascalat in ¢haracter,’ iz: must ‘consist 
of units whose energy does hot change as they travel thtotgh space. »:\' |: 
1624. On the Adjustment of J. J. Thomson's Theory of Light to tha 
Classical Electromagnetic Theory. E. 'T. Whittaker. (Roy. Soc. Edin- 
burgh; Proc: 46. bopp, 125, many recent publitations 
Abstract (1025)) Dhombon has suggested: a\ corpuscular 
theory'of light, in a sense similar té that advocated by Einstein and others; 
via. the energy of light being made up of: parcels or!quanta: which retain 
their energy undiminished as they travel out into space withont the un- 
limited spreading which takes place with ordinary diverging waves, but 
with the distinctiom thatthe structure of the*light-quanta is: pictured 
in‘ terms of ‘tubes of electric! force: The object of ‘the present »papér’ is 
to"bring’ the: above 'theory ‘within ’the ‘compass ‘ott 


tively that the lines of electric force in’a light-quantum must be closed 
curves in planes perpendicular to the direction of propagation. An 

the in which the ifelobion 
ig of ithe’ volume-density: of ttié ‘whose’ Convettion 


ate’ made capable of representitig’Thomson’s ‘ideas regarding 

‘the atonis affected seem to “havea ‘catchment area” ‘for the 

light far exceeding’ the ‘actual diniensions of the atoms'}’ for the 

shove: ven ‘by virtue ofthe magnetism; a‘ kind of 

it' thay-be ablé'to ‘antt suck ‘in ‘the whole’ quantum. in 


the correct law of refraction of light from a of light-quanta may be 
obtained. Remarks of the paper. | 


dentin of eovarian 
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of élosed' lines of electric force. this means the Maxvwéll-Lorentz 
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is ‘dealt with mathematically, statting from the Schumann simplification 
of the Townsend discharge condition, fads: = K, where a is the ionisation 
constant 'é6f negative ions, ds a line element of a line of force, K a con- 
oni False Edge Development. Rengier. (Archiv “f. Elektrot. 16. 
pp. 76-96, April 6, 1926.)——Diagrams showing ‘the experimental arrange- 
ments for direct and alternating currents are given, as are also photo- 
graphs of the electrodes. Among the experimental results given.in tabular 
form are the following :..Comparison of the measured field strength for 
alternating and direct ‘tension with 120° electrode; ‘the influence of 
thickness of the plates; a comparison of the influence of thickness and 
surface of the plates ; the rupture field strength, with direct and alternating 
current ; ‘a'comparison of the measured with the calculated field strength: 
There is a lengthy mathematical discussion of the question, and the results 
M625. Principles of a Theory of the: Electric Field, 
Benndorf,. (Akad. Wiss, Wien, Ber. 134, 2a, No. 5-6.,.pp, 281-315, 
1025.)—In. two sections, In the first, excluding perturbations of the 
normal field; investigation is confined to the case in which its local and 
temporary alterations are conditioned solely bythe two factors, incoming. 
current. and electric: conductivity of the air, In the second section an 
picture the processes of atmospheric electric phenomena, It is ass 
that conductivity near the earth is everywhere, equal, and that there is 
no ‘transport of electricity by convection, but.only by atmospheric con- 
‘4 al door ght 
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“1627, in the of “Helium d by Glow 

H, McCurdy and A. Bramley, _ (Phys. Rev. 27, pp. 314, 
317, March, method of measuring the concentration. 
- of ions and excited atoms in a glow discharge —According to the Lorentz 
_ theory should change the index of refrac- 
tien ef the discharge for light of wave-length (A = A, +. 8A.) by an amount 
bn = (Nee*/8zr°ctmm) (A8J3A,), where N, is the concentration of excited 
atoms, . ers theory leads to a somewhat different relation.. To 
measure Michelson, interferometer was used, into one arm of which 
introduced a discharge-tube with a filament kathode in a 
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In the tests made with He,:an iron afte’ was used as source, and the light 
from the half-silvered.mirrot was focussed on the slit spectrograph. 
When... the glow. idischarge .was. ‘started. (30 to 40) niilliamps.), "shifts 
to 0-2 to:®-5 fringe were observed:for about 15 Fe lines: » In eachGase 
the shift’ was positive or negative according as the wave-length was greater 
or less than that of a neighbouring He line. The results are not quantita- 
bat prove the\practicability ofthe methods» « \ 
Stability of Ges Discharge. (Phys. Zeite, 27. 
pp. 101-107, March 1,,1926,)-—This is. a mathematical paper which claims 
that the. calculations given takes into consideration.conditions not included 


Conditions ‘of one Masters. 


be extends his in non-h field distribution 


mathematical 

electrons unite. with. molecules. to form negative. molecular ions, and 

at a fraction « of these, break up and give off their electrons, The con- 

ion is drawn that, where such negative ions, are formed polarity effects 
: to,.be expected, while when no such, efiects.are observed the; formation 
negatiye (Anjagerung) is of no, essential importance... Several 

beet conn and equations are obtained for gas mixtures 


wever, except for very small voltages, when no 


1877196,,April 1, 1926.)—In neon. at least, four different 

of discharge are-found.. The present.,paper. deals..with, the. inter- 

similar, to, that, in air described by, Geficken, [Abstract 

703 is. shown, that Geficken’s formula. isnot in agreement 
with observations for neon. Measurements of the maximum and minimum 
potentials in the tube during one period showed that the introduction 
of these variable values.in the formula.gave much better agreement, the 


snes not agree, with, observations; w. 


ment, that. it was possible,to, obtain currents. in. «gas, without producing 
luminosity... For this. purpose,.he employed..two, concentric spherical 
bulbs, the inner one containing gas at.a constant. pressure, such that, an 
nected to pump, $0 that, the pressure could be reduced as 
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The Genera 
Gases. W.O. Schum 4 
192 4 
field 
: 
stroboscope. from the, continuous. the intermittent 
Lecture delivered before the Royal.tInst. March, 1926,)—In, the course 
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sin the inner bulb: glowed brightly; but«as the ‘pressure in the outer 

was reduced, so that the contained’gas became a coriduttor, the glow 
ceased, due, the lecturer explainéd, to'the shielding of the gas in’ the outer 
Wie G: Wipe T. 
The ‘Potential. Gradions» in: the: Vicinity Thin Wires 
Busch. (Zeits, f. Physik, 36. 3. pp. 188-192, 1926.)—-This investigation 
has been undertakén to cérréect the erroneous view that ‘iit a ‘cylinder 
condenser, whose inner conductor consists of a Very ‘thir wire; ‘almidst the 
the wire. The paper is a criticism of a previdus’ paper 
[see Abstract 587 (1926)] ond of the Katoch 

1633. ‘A Paper Wy The Gradiont 
of a Thin Wire.’ A. Gtintherschulze. 36. 3. 
193, 1926.)-—-The author commidrices his reply by 
permit a judgment of the phenomeha discovered ‘by’ Katsch (see Abs 
2140 (1925)]." | Hepoints out’ that His formula, obtained by certain simy 
fications, is not a rough approximation as'stated by ‘Busch, ert 
strictly valid’oily for’ an itifinitely thin’ kathode' Wite, its deviations 


1634. Cooling at Oxide Kathodes, Schottky. f. 
Physik, 314, 1926.)-This 
ot G. Michel and H. J. Spantier 1087 (1926)],"" 


Hy G. Miller ‘and Detels. ‘(Zeits: Hochfréquenztechn:' 27: 3: 
ppi'74-88, 1926}—-After briefly ‘inidicating’ the objections to the ‘usual 


methods of filamént températures a ew ‘method is described: 
This based on’ 's fotriiula' for' the’ velocity “disttibution ‘of the 
nected and the electron current 

ible sources of error of this 


ments with ‘tungsten wires are more easily rade thai with oxide-coa 
filaments, but ‘iumietical results given show that even‘ with the latter 


A of Clap’ Vth th Case of 
J: Droste.’ yo Amsterdam, Pfot. 1996.) 


ia 
> 
of the apparatus. | Ho. | 
: work of ¢mérgence is discussed. A cOmpensatitig feat effect appears at 
| 


gh 


Ph 6. pp. 410-413, 1926.)—In this paper /it:is shown from: 
measurements by Hertz and Kloppers [see Abstract 1712 (1925) for 
the ionisation voltages of Ar, Kr and Xe that Turner’s value for Em of'27 - 5 


There arises a linear dependence for the critical -voltages of -Ar, Kr ‘aiid 
Xe, and the periodic number as well.as for the otder number which enables 
an jextrapolation .of following‘data for Excitation voltages, 
6-7-5:5 and 8-4+7-2; ionisation voltage, 9-5~8-0. All these values are 
Fields... Research Staff of the. General Electric: Co., London. 


provided with sharp points or edges. It was inferred. that the’ dis- 
charge took the form. of a number of: very fine pencils of kathode-rays: 
The present paper,contains an. account of work in this field,.and com- 
@ general description of. the phenomena; and in particular 
‘numerical data can be obtained. 
then collected under the following heads: (a) The rapid 
: tion of the current (10-* to 10-* amps.) with the applied 
voltage, and the connection of these variables by a simple empirical 
rélation ;.(b) the mature of the discontinuous ‘irregularities: of . the ‘dis- 
charge;  (c) thei influerice of sodium and similar substances on thedé 
irregularities; (d) the small and generally negligible effect of the tempera- 
“K.to-1700° minimum. estimates of 

current density and: of the surface field (5 x 105 to 
(f) the gradient: of current/voltage relation. 


of emission is best. left: open, particularly since the data are 
inconsistent with emp application of the: theeryOf Sherentonics: 


(Franks 201. pp. 269-278, March, 1926.)—Attempts to 
in.a metal lead’to the conchision 
that, there are two changes: produced: by thermal ageing of a surface a 
high vacuum) one the: outgassing; which in‘itself is quite’ complex, and 
the other the developmetit of a surface structure; and that outgassing 
im general reduces the number of secondary electrons, while crystallisation 
nuniber)‘aad 'to develop characteristic featirds in 
the secondary electron curve. « With’ this’ point of view, faifly: well estab: 

the electronic 
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| with the electroneiit emits, which is easily- verifiable in those:cases in! which qi 
' volts.is much too high, and that even one of 4- 6@volts is ndt very probable, 
(Phil. Mag. 1. pp.. 600-635, March, 1926,)—Discharge currents of con ! 
siderable strength were obtained by Lilienfeld [see Abstract 914 (1923)) | 
in high vacuum X-ray tubes, using as the kathode a metal electrode 
Schottky’s theory of the antelectronic discharge'is then briefly examined 
in the light of-the measurements; and the’ general conclusion is reached | 
that while the numerical data ‘are not necessarily inconsistent with the 
fundamental assumption of the theory, the question of the actual mechanism 
VOL. XXIx.—a.— 1926. 


502 


SCIENCE ABSTRACTS. 


of surfaces being prepared for photoelectric ‘or ‘contact e.m.f: measure’ 
ments, and it may be that while it-has not been) possible so far to separate 
these two effects—outgassing and change of structure—it is their wrideter- 
mined combination which is responsible for the variable results which have 
1640. Liniitations: oft the Equations for ithe “of 
Gaseous Ions. L. B. Loeb. (Frank. Inst.;: J. 201. pp: 279-299; March; 
is here shown ‘that ‘the remarkable degree of independence ot 
the mobility and inertia of the ion leads to the conclusion that’the ageing 
effects found by Erikson ate due to changes in diameter of the ion! ‘The 
changes in diameter, however, must be small. Further’ ¢vidence for 
chistering in ions in mixtures of gasés comes from ‘the recent ‘work of 
the writer. An attempt is made to explain the differences in positive 
and negative ion mobilities by a’study of the structure of the molecule 
im a qualitative fashion. ‘This leads’to the concliision that'further quanti- 
tative progress in an understanding of ionic behaviour réquires that the 
law of force between molecules and ions at clése’ approach be known. A 
review of ionic’ mobility theories shows that the only ones whith ‘are 
capablé of explaining the results in “the light of this’ evidencé are those 
which consider elastic impacts between ions and ‘molecules’ which ‘exert 7 
forces on each other. The best of these is the One due to: “It, 
however, is defective in the same’ sense that all theories at present’ must 
be defective in that it has not the true law of force between ions and mdle- 
Hooper. (Frank. Inst., J. 201. pp. 311-331, March, 1926.)—Previous 
work in this field has been repeated: with apparatus designed to distinguish 
between ionisation and spurious factors,'a great many current-potential 
measurements and curves being obtained at different gas-pressures and 
with a variety of electrical arrangements. The data and curves’ thus 


“ jonisation-current’’ is due to a secondary electron 
platinum walls of the ionisation chamber; '(b) that this secondary elec: 
edtiesion. is pecdeced iby the this: positive: dons with these 


metal walis; (c) that either there is no ionisation in hydrogen’ gas 
by the impact of the positive ions accelerated. by potential differences up 
to! 926: volts, or that if this phenomenon exists, as is indicated by visual 
and spectroscopic evidence, its effects are so small at relatively low pressures 
(0:012 mm.) that it is completely masked by secondary phenomena which 
make its, detection by the ordinary: direct’ methods problematic ;. ‘and 
(d) that. it seems possible that at relatively high gas-pressures (con- 
siderably above 0-012 mm.),ionisation by positive ions might be «an 
important factor with accelerating 
“1642. Jonici Mobility in: Gases. Mi Laporte.: (Comptes: 
pp. 620-622, March 8, 1926,)—-Describes an apparatus by which a method 
similar to the tooth-wheel. method used by Fizeau to measure the speed 


7 
4 
is obvious that the same two changes are occurring in the heat treatment 
V 
19 
S§ 
ay 


ELECTRICITY! AND ‘MAGNETIS M. | 503. 


of light'can be applied to determine the relative proportions of ions.of 
different mobilities in gases. Experiments have been carried . out on 
moist and dry air, oxygen and nitrogen, on carbon dioxide at different 
pressures, and on argon,: but results are given: only for air, A diagram. 
of the apparatus is included. Wo Hy 


1643, Mobility in Gases. M. Laporte. (Comptes Rendus, 182. 
pp. 781-784, March 22, 1926.)—Continuing the work of a previous paper 


1644: the ‘Thormionic Effet. Mite 
+ (Zeits. f..Physik,. 36. 11-12. pp. 905-919, 1926.) ~The: 
author disousses a recent, paper by W. Schottky [Abstract 832 (1926)],, 
and investigates the hypotheses on which the various. thermodynamic 


and former deductions concerning the dependence of the thermionic 
effect on pressure are confirmed. The dependence of the constants of the 
emission formula on the chemical constant of the emitting substance is 
investigated arid) the question’ Of the possibility of different dows 
the behaviour of different substances a Abstracts. 
electric Emission from Platinum and Tungsten with the State of the Surfaces 
of these Metals,’ T. 4, Harrison, . (Phys. Soc,, Proc. .38. pp. 214-232; 
Disc.,; 232-233, April, 1926.);—An attempt has been made to measure the 
thertitionic: and. photoelectric work: functions. for the..same. specimens. 
of tungsten and platinum. It is found that in all cases the results depend 
greatly on the previous heat treatment of the material... In the.case of 
platinum the curves showing the dependence of photoelectric sensibility 
on the wave-length of the irradiation are of four different types, while 
as regards, thermionic. properties, the specimens can take either a 
large-emission or a “‘ small-emission state, according to their treat- 
ment. ‘The photoelectric work function of platinum appears to, be greater 
than the thermionic, but no definite results were obtained for tungsten, 
The photoelectric curves obtained for both metals did not end abruptly so 
as to indicate a maximum wave-length for emission, but extended asymp- 
totically towards zero emission in the direction of increasing wave-length, 
Lithium. M. Morand. (Comptes. Rendus, $182. pp. 883-885, April 7, 
1926.)}—F urther properties observed with an apparatus, described earlier 
[Abstract 1442 (1926)} are detailed. Positive rays in the most deviated 
part of the beam are absolutely invisible, but produce fluorescence on 
the walls of the tube. No radiation.characteristic of the metal was observed 
at these points.. The positive rays only. become luminous by bombard- 
ment or accidental neutralisation. The feeble uniform ionisation of .non- 
deviated particles is probably due to collision with neutral particles which 
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have acquired. speed greater than for those near ahs ‘When the 


seen, but none corresponding to H, or Hs, these ions coming directly from: 
the anode: They ate emitted more readily than the Li ions and with: a: 

feebler eléttric field. 9 SE Re 
| tive ‘to the ionisation conditions of the upper atmosphere: (Heaviside 
layer)\' The a-rays emitted from the sun maygive rise:to a permanent 
4 ionisation, while by day the sun’s radiation is also effective. With these 
oondition$s and making certain simplifying assumptions the number of | 
ions is calchlated. A height is found for the ‘permanently iorised layer 
of about 80 km. and for that of the daily layer of about 50 to 60:km., the : 
first’ being much more sharply defined than the second. Further, the | 
electric constants of the upper atmosphere are calculated;): The results 
| obtained are used to explain the behaviour of different wavelengths by 
, day and by night. ‘The theory explains satisfactorily many of the essential 
1648. Electric Waves. in the Region of the Outer Uliva-red. Marie 
Lewitsky,' (Phys. Zeits27. pp. 177-182, March 15, 1926.)—The. method | 
adopted in these experiments is similar to that described.in a. previous | 
| paper [see Abstract 1556 (1924)]. Two different oscillator systems: are | 
used. In one system the wave-lengths 30, 136, 330, 375, 450 and 508 
| always ‘appear in the other wave-lengths 136, )185, 270, 310 and) 470. 
| It is not excluded that the spark space also emits some long-wave heat Vv. 
| rays, and it is “not decided here which’ wavedéigtlis actually belong to 19 
the’ oscillators. Measurements with the’ plain grating show ‘that the 
refraction index of rock-salt in the region 100-400, only varies little, 
and its magnitude must lie very néar the optical refraction index, The 
energy ‘of ‘the electric oscillations of the described oscillators is extraordi- 

narily small. Av BiG, | 
_EEECTRICAL PROPERTIES AND INSTRUMENTS. 
1649. Blectrical Conductivity of Solid Salt Miatures. P. Fischer. (Zeits. 
EBlektrochem, 32, pp. 136-143, March, 1926.)--The conductivity of solid 

| mixtures of salts was determined. The salt mixtures were, compressed 
into cylinders; which were clamped im a specially designed holder and: placed 
| in an electric furnace, so that the temperature could be kept constant 
during the measurements, and when desired the temperature could be 
raised 80 that the salt mixture could be fused, ‘andthe conductivity again 
determined. The conductivity was determined for both direct and alter- 
nating current for the following mixtures: silver iodide-silver broniide, 
) sulphur. The temperature was below the melting-points of the mixtures. 
The results showed that copper sulphide-sulphur conducts as ‘a metallic 
| of solid salts do not follow Ohm's law. The conductivity for direct.current 
3 differed considerably from that for alternating current. The conductivity 
: of ‘the pressed: powders is different from that:of ‘the same mixture’ when : 
VOL. XXIX.—a.—1926. KIX 


conductivity did. not allow of, 
ofthe ingredients be It was found that oc 
change in quantities made a large change in the conductivity, while 


a small 


change.“ Sift cel | / By 
etals in’ the' Form of Thin’ Films.-.G. J. Si200 


Ge 
1650. 
nd. (K. ‘Proc, 28/10: 971-976) 
.) ~The ‘resistances thin ‘filing of thicknesses+of from-0, 3 to.0- 5.2 
by kathode sputtering’ are‘ theasuted' under varying low tempera- 
and their behaviour is found tobe’ different from that of 
results ‘are difficult tointerpret; as the:resistance 


Tenistni Yo eff Jrnemorn 
65 Aiton, prion 


etexodyne heat ‘previoubly described [Abstract 608 (1925)),) a 
ad, temperature. “At! ‘thie: cénitiecting 

change ‘ matked 


the transition pressure 
results. It is suggested, rather, 
number of adsorbed moletulés int¥eases, the 
she dex The fina? thickness of 


od ‘pp. 344 1926.""Comm. 
No.7 om den ‘vatiations of 
the dielectric liquid and of solid hydrogen with ‘tempetature. 
Phe dielectric constant, (20°36 K.) 
is 1.231] 0, 00024; from the 
bo 
Dieledinic Constents. of Nalusel and a 
Lichtenecker. {Phys.. Zeits...27.-.pp. March, 1926.)—A critical 
summary and exposition of existing data under the following main heat 
parison’ of various formule proposed 
indicts of mixtures... (4). and (5). ant 
dielectric constant. upon , density, (6) of liquids 
VOL. XXIX.—a.—1926. 2K 
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1654. Constants of Electrolytes. H, Sack. . ,(Phys 
pp. 206-208, April 1, 1926.)}—In the calculation of molecular radii, 
measurements of dielectric constants in dilute solutions of electrolytes 
the high values which are obtained for the apparent radius, pepomneine f° 
from 15-7) in the case-of potassium to 
the part’ played by the.charges.on the ions in orienting the water bi 
and thos preventing them, from. responding to.an external electric fie 
Relations are derived; to enable the calculation, of the, “ saturation ag 
or Tatlius of/influence of the;ions.. A formula.is deduced which Gives the 
dieléctric polarisation in terms of the concentration, of Bed 
moment, the strength of internal and external electric fi 3, ‘so 
optical polarity... The dielectric, is related to the saty 


D. = 80(1 —.3-0y),. is, the concentration | in 
In accordance with the derived,expressions, 
sphere-of 8:6 A.U,. 
A655, Blecteostatic. Vinial of, Strong volyles. E (As 
Chem, Socy; 621-626, March, 1926.)— ince the custo 
methods of measuring the dielectric constant of water involve mieasuresients 
of the electric work obtainable by. discharging at constant pressure { 
condenser filled with water, it is that a virial term for the ené: 
of strong electrolytes in. aqueous solution, (derived from K, the diel 
constant of, water) should, be denoted by AF (free. energy at constant 
pressure),;mot by AU ;{total internal energy). Only if, the Gielecttic 
constant is.independent ofthe temperature are these two 
functions equal. In general, the expressions for . U and for tust 
be multiplied by the factor.1 +d im Kjd mm T, the value of 
for water between 10° and 100°. Evidence is advanced which indi- 
catesthat,Milner's method of calculating the virial (Abstract 1076 (16 12)) 
gives meither AU nor AF, but AA (work Content ger 
1656. Recent Work ‘om Dielacive Constants.” sith: “Phys: eits: 27. 
226-267, April 15, 1926,)—A full résumé, with biblidgraphy, ‘of-tedent 
work, Introduction.—Theory dielectric and 
temperature; the dipole theory of anomalous dispersion ;” 
moments; dielectric constants and the quantum theory. New Methods 
of aeeoeents the Dielectric Constant: the improved Nernst method ; 
ped oscillations, ‘wave-length order of E-andtre ; 
resonance Firth’s ‘ellipsoid: ‘method ; suspension » methods |; 
different other methods, Data of Observation pay ‘Gases: dependence 
“dependence on pressure ;' Gonstant for liquefied: gases ; 


on temperature ; 
constant for vapours. IT. Liquids and Solutions : ‘dependence on tempera- 
on pressure ;' constants of various. substances; 


mixtures of liquids chemical constitution the 


under high pressure. (7) Dependence on: temperature. (8) Anisotropic 4 
‘ 
4 
eit 


constant of water; the constants of aqueous solutions ;. the 

non-aqueous | sohitions theory. solutions 
solutions and fluid crystals biology. . Soli¢ 


‘April 7,: 1926,}---With the aid.of; a. Lippmann, capillary 

sensitive ‘to 1/10,000-volt. measurements. were made. of. the 
e.mf: between two, similar platinum, electrodes, one of which,,was. illu- 
minated by the visible portion,of the rays. froma quartz. mercury;vapour 
lamp: Various _concentrations..of three. sqlutions.. were .used [K,Cr,0,, 
and NaNO,], and the results are set out. in a from which 


O58, of an Elechrosigtic Voliag 
pp. Marth, 1926.) —The detailed quan 


tative sey ab of a symmetrical, four-carrier, electrostatic voltage m 
applied d.c. potential in,a.definite ratio, and.a formula for this (é 

tion) ratio,ig deduced in terms of the coefficients of capacity and the 
cients of induction of the elements of the, machine in a definite configura- 
tion... A, formula, which gives. the, potential of the receivers for every 
geometrical cycle (quarter, turn) is deduced... While the current furnished 
bya device of this sort)is extremely small, it 


excite an ordinary static machine, so. that this. ve a const 

“4659, A Reliable -Thermo-Gonvepler We Molt” Set. 


pp. 209-210, April, usual | 
with, direct-current instruments; In the paper a description is tos 
an apparatus which transforms the alternating. current into a direct « 


effect... In combination with a good n 


fitry 


1660. ‘Energy Transfer in Inductively Coupled Circuits, «3. 
lotier.”~ (Zeits. £. 27. 3. pp, 81486; 


induction is given, by-thedormule.M a» VRoReleo, where Ry and Ry are 
the: effective ‘resistances | of|. the two. relation, is 
obtained for the coupling coefficient x for maximum energy. in the second 
the damping decrements of thetwo ‘circuits. Experimental tests gave 

ann. 


Gircuits containing W. 0. Sch ann. 
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same frequency and inductively coupled ‘together the energy’ transfer 


imperfect condensers;) with special application:te gas 
putifi¢ation platits. imperfect condensemmidy be replaced bya perfect 
‘fie. One exhibiting no loss) ¢huntdd) by a honinductive:resist- 
Modern purification plants are ‘almost dvariably ‘worked with 
uni-directional voltage obtained from the secondary of a transformer 

by meat meats bf 'a midchanital reetifiér/ ‘ahd 4t is\ of the‘uémost importance 
tte curfénit should ‘beat its ‘zero Value Wwhien TeVersal 6¢euts!? The 
thay be broight into phade with ‘thé voltage by connecting: in 
cofisists of a séH-inductance and the other 6f a non-inductive résistance 
shunting resistance of the leaky condenser, and 
by efi that where Cis'the capacity of thé condenser. 
of such ‘a “titéuit Whei subjected’ td rectified “sinnsoidil 


jetisat Of silicori stee? by two sirinsdidal 
associatéd 


etiergy 1688 cycle and’ the 
forces’ were 


was Of the modwlated’ currents 
constanc during manipulation for balance. 
fre ‘Ww 821 anid’ 1682. “Six sets oP 


‘were t soAongh magnétising forces ranging from 0- 5 to 10 gilberts/cm. 
Peas gilberts/cm. The results show that. 

of su nds ‘upori the télative aniplitudes hpon 
fields W and B x6 throdgh ‘the stipérposéd field is increased, 
maximum valué fare The maxim is less pronounced 
is 2 defined ct of Superposition is itiore 
‘prono unced the higher the frequency. The amiplitide effect 


shown to t with 


tagnetic’ particle’ is electric. and magnetic 
fortes’ besidés, ‘OF ‘cobrse; the gravitational! attraction.» The ipasticleris 

ed through’ a ticroscope, (and! its-velocity 
velocities found with the magnetic and. electric forces applied, separately 
and then sithultaneously and finally with only the gravitational force 
betes: radius and magnetic susceptibility of 
e to Magnetic particles for which the product 
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Permeability and- Hysteresis High Frequencies, and. 

mental \Equations | for: Ferromagnotics,: W. Jaeger, and W.. Meissne1 
(Zeits: From the Reichsanstalt,)— 


element as Poynting’s theorem, and the heat produced 

by iysteresis! ° “This leads to, two incompatible equations 


‘Sohutions ‘of ‘Salts of 
ths, We'd pp. 324-860, 
he aise ‘the Various ‘methods available for the 

“ot liqitids, together whore “detailed 


nt by Cabrera Meyer, and 

umber of the rare 


Fidctifrequentztechn. 27. 3.. pp. 86-97, 
concise form the magnetic and physical properties (particularly the former) 
@iticon ‘ahd Altiminiuri; ‘tufigsten and. chrome! steéls;. mangariese 
Steel, the iton-cobalt series, ‘the iton-niekel ‘series; cobalt-nickel and iron- 


1667... Fundamental Laws of Magnetic and Dielectric Polarisation on 
‘the. Quantiim Theory: | iP. Debye. ; (Phys. Zeite., 27, %-74, Feb., 
1926.)—The author gives a statistical and thermodynamic deduction of 

law relating ‘the polatisation of a molecular medium to the intensity 

to both magnetic and dielectric polarisa- 

T the iritertholeculat forces are omitted, ‘and the ‘molecules 

to ‘exist Th sefies| of discrete states; the energy of a par- 
ticular! state expanded it’ powers’ of ‘the “fidld In the 
‘absence’ of the fel thé thergies Of the different states-reduce to a common 
“Tt shown that, provided the induced: moment is proportional 
‘field intensity, the mass susceptibility (magnetic or dieleotric),\is 

given by the formula y= A +=, where T is the absolute temperature 
and A and B are constants. io. the, magnetic case, on omitting. A, which 
measures the diamagnetic magnetisation. and is in general very small 
compared with B/T, Curie’s law results. The expressions obtained for 

‘VOL. AECT IOV 
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methods {see Abstracts, 633 (1010), 1472 (4921),and 1285 (1924)},... The 
4 
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A’and B involve the céefficients of the energy expansions of the distrete 
states. The values of these afé to be obtained, on ‘the basis of Bohr's 
theory, from the optical data supplied ' bythe Zeemati- and Stark-effects. 
‘The coefficients of the ‘terms linear if the field correspond to the linear 
Zeemian- and Starkeffects. The coefficients ‘of the second degree terms 
control the corresponding qt/adratic effect. When the interaction of the 
Tibletiles is taken ‘ito account, a set of discrete energy states must be 
assuttied even when thé’ external field is zero. The necessary modification 


and atiomalies’ ow. 
constants is differerit certain re avoided. 


(Comptes Rendus, 182, pp, 765-767,. 22, Chie A substance is 
found to possess from 23 to 26,magnetons, accor according to its physical state. 
It hasi23. when. in alcoholic, solution ;, the solid at.temperatures 

410° and,.208-5° C, has 24; at temperatures between — 80° and 50° C. 
the solid has 25, and also in, the calcined state ; 
in aqueous solutionor when the solid form. is from an 
solution, . [See; also Abstract (1926).). A. 


9669, Thermomagnatic. Properties “6. and 
G. Ghaudron., (Comptes Rendus, 182. pp. 777-779, March 22, 1926.)— 
of seven ferrites Fe,O,MO, where M is nickel, copper, oe 
calcium, cadmium or zinc. The apparatus is similar to that ‘ 


1670. ‘The Mugnetic Survey of, the. Earth. ‘J. A. Fleming. 
(Washington Acad. Sei,, 16, pp. 109-132, March 4, 1926.)—This lecture 
is devoted to an. account,of the distribution of observatories. over the 
surface of the globe and to the work they carry out. . Some of,the principal 
results so far obtained are indicated,.and the possibility of further 


RADIOGRAPHY, AND, ELBCPRO-PHYSIOLOGY.. 


1671. Tonisation of X-Rays ‘ineident, per. Unit Adin ond 
of absorbed. Unit. Volume... M;, de Laroquette. (Comptes 
Rendus, 182. pp. 771-773, March 22, 1926,)—-An arrangement is. described 
in which the ionisation vessel. has only 1 .sq. cm. of its surface exposed to 


tod bug y *46 afitne 


VOL, Xx1x.—a.— 1926, 


of th 
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volume of X-rays when traversing different media.,. Particular reference 
is made to the applications. of.the ionmeter.”’. in. the study of radio- 
therapy. A. B, W. 
a 


CHEMICAL “PHYSICS AND ELECTRO-CHEMISTRY. 
itr 
Qe Apparent. Viscosity of Colloidal Solutions and Theory of 
Colloids as Solvated, Micelles capable of Aggregation. J, W. 
(J. Phys, Chem, 30. pp; 239-247, Feb., 1920), The warious explain: 
ing:the; high--wigoesity of collaided. solutions, suspensions and emulsions 
compared with the viscosity of the solvent. are discussed, and evidence is 
cited im support af-the view that the apparent viscosity is not the true 
viscosity» even .when fully reproducible.. The, author's work on soap 
solution has established the fact. of at 
colloidal unit or micelle, Lt that, She. Ho 
collpidal particies-or form larger, Ja, oy bonds 
of union at least as iocal and specific as the processes operative in adsorption 
or residual affinity, , These bonds:are loosed by the substitution in them 
of various chemicals, This generalised.form of salvation is the essential 
factor in gelatinising and dissolving nitro-cotton, and in explaining the 
apparent viscosity of the resulting systems. Only when aggregation is 
on af excessively coarse scale can mechanical means be effectively empl 
‘towands breaking it down. Otherwise, the one great operative force t 
be taken into account is the solvation, physical or chemical, or. 2 
the molecules in the colloidal micelle. T. i. P. 


Particlés in the Inversion of Emulsions; 8, Ghosh and.N. R.. 

Phys. ‘Chem: 30; pp: 204-805, March, 1926.)—The. inversion of oil i 
electrolytes was studied and.discussed. The results 
investigators were’ crititised, and, the general. theory. of in 
change, the effects, ofthe various relative potency. ofthe ions. in. the 
ability to. reverse the stable: water in oil: type wate 


ov: 1674. Method. of, the, Moleculas, W 
of the Proteins. .T. Swedberg and. R. Fahraeus.. (Am. Chem... 5oo., 

of the molecular weight of proteins based upon the measurement of 


After centrifuging for déefinite interyals,. ic, 
curves! are constructed, between the 
concentration of the solution and the distance from the centre, of. rotation. 
where ¢, and ¢, are the concentrations of the solution at two points 
situated X X4.cm, from. the centre of rotation, w the angular-velecity 
of the. centrifuge, p the density of the solvent, and V the, partial specific 
volume of solute. Closely agreeing values of 4 x.(16,700 are.obtained for 
the molecular weight of haemoglobin in determinations.made under varying 
conditions. The constancy of:molecular weights calculated from measure- 
ments: 6f. the‘ central and. peripheral. parts further support the, view that 
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at least in one and the same solution there is practically only one kind of 
haemoglobin molecule. [Abstract 1237 (1925).) J. N.P. 
1675. The Structure of Gels. P. Thomas and Marie S 
dus, 314-316, Feb: 1; 1926.)\The 
is soluble in 1000 ‘parts of water at 100° C,, and on 
gig ‘Practically teutrak water 
fo: ‘the solution of this body, and the solibility is hindered by the presence 
Acid or alkali. Comparative” meastirements are made’ of the 
ve of diffusion of sevetal dyes tn this’ dnd other gels. On 
tation the dibéenzoie ‘ester Gf sorbite gel breaks down and 
Fisibie White Rakes whieh fat om te wurface When 


composed of a net of fine capable Of retaining hot 
hes a large volume'of water a. Cin; 


hs Bhoory Inter-ionic Attraction Theory of Ionised Solutes. V. Testing of 

Experiments at Highed Temperatures. W. P. 

Chet! Socs; J. 48. _pp. 615-621,.March, 1926.)--The 

inate’ ‘water (solubility 0-00084 M); and in: presence of potassium 

érate, nitrate and sulphate, and of magnesium sulphate and ‘barium 

até!’ af’ conceritrations “ftom 0»0002' to As: far as ‘the ionic 

coticetitration M; ‘thé tesults conform almost /perfectly with Debye 

arid “Hiickel’s ‘limiting equation; and supplement Brénsted and la Met's 

work fAbstract 1608 (1924)] in verifying the ion-attraction theoryvat 

} low concentrations. Not only is the predicted functional relation 

aetivation and concentration ‘shown’ to be correct,. but! the 

efit ofthe that réquired by the theory, At 

ér ionic the observations ‘exhibit the usual deviations in the 

on of ve mean activation values, | Thus, at the ionic strength 

magnesium Sulphate, ‘these -values' differ from: the value given. by 

‘the limiting ¢xpression “zero coneentration by’ 8+7, 1,;:— and 

Sinee these experiments were made at 75°, and the 

éarlier “Shes at toom deniperatare (eed Abstracts 2772, '2972 (1086)}, the 

results furnish confirmation of the theoretical effect of varying the tempera- 

diglectric constant in the case 

of the solvent water. 

Sinbhes’ as Aerial’ Colloids; »R. ‘Whytiaw< Gray. (Nature, 
1? pp. 1926;}—An account is given of measurements of 

aerosols that are near the limit of microscopic observation 

‘the range of the ultramicroscope. ‘Fine oxide smokes composed 

‘(The main ‘points of distinction 

of thése aerosols from hydrosols is that tbe former even when dilute: are 

VOL, XxIx.—a.— 1926. 


ot. 


while the Separated flakes’ give faint polatisation images and ‘appear 

anisotropic. On the’ transparent ‘gel with’ a layer of acetone or 
alcohol and llowitig ‘to stand the satface of ‘separation ‘develops smail 
white masses Composed of a fringe of fine hait-slaped crystals. With some 
covering liquids a retraction of the gel oécurs’which ‘behaves like an osmotic 

: cell tion which allows ‘the diffusion of water.” The 


continually undergoing spontaneous aggregation, and 
in ‘these smokes are ‘ever/all: of. the,.same; sign, but weually.. 


radiivof the majority ofsmoke ‘particles are much Jarger than has .been 
supposed, and, even; in. fine smokes, nsually, exceed .3 x 1075 cm. .The 
smoke: particles; appear! tobe «a of ;primary units; in, dynamic 
equilibrium under the opposing forves. 
1678. The Movement of Colloidal Particles im an Alternating 
Field of Varying Frequency.....Q, 79.2. 143- 
144) Feb. modification tieal 


According to this expression ax/¥), where is the amplitude 
of ‘the particle; the frequency'of the field)and a= Va/2y,' where 
the fadius of the particle; The measurtd results of amplitude at varying 
ROTH Solubility: Prodsicts-of Mebcury Halides in Water: BvBrodaky 
arid Ji Mi Scherschewer. 32) ppi: 1-4; Jan,; 1926.) 
—The very small solubilities of mercurous halides cannot be determined 
directly; and. ‘the figures dediced by other workers from conductivity and 
eéll measureménts: are. discordant: The ‘authors find, that a solution of 
Hg « and 0-05 kept unchanged. for 
months whemiiluted with 2, 4/128 volumes of water. They determime 
< stands for Cl or Br, by a bridge-compensation method within 0-000] volt 
at il, 15, 19, 26-5° C. and different concentrations. The solubility product 
irises from2 to 107? at 266°; that of 
Hy, Br; (is at.26+5°.. The relations eze vegular, but-at very 
high dilation some hydrolysis seems to set in, the sooner the higher the 
temperature... These figures do mot, agree with those of others, but agree 
1680. The: Validity. of Nernst’ s Osmotic Theory for Non-aqueows Solw- 
A, E~ Brodsky. ..(Zeits.. Elektroghem., 32. -pp.| &-6, 
ting. with concentration celle of it revit 


in awe, ethyl alcohol and absolute methyl soba the author finds the 
ty confirmed as to: obscure point. 
KCl pracdicalty unchanged, and the 


Be 


ages eV 
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| wer € 
neutral. -Uncharged, particles ame, moreover; invariably present, and 

of the electnical condition, rate of fall and gas adsorption. Through the E 
formation! .of: aggregates, consisting of units, agt, actually in contact 

tion of the amplitude of a charged colloidal partigle-in,an alternating j 
1926. 


5681. The Influence’ of Minute Traces of Water on Solution Equilibria. 
E. Cotven and Si Miyake, | Akad. Arsterdam; Proc. 28; 10. pp: 
O41, 1926.)—Solubility micasurements are made at 90.50% C.tnder condi- 
tions which ensure flat tras equilibrium values are obtained. 
solubility Of salicylic acid in benzerie increases ‘from 1+00-'% (gm: solute 
in 100‘ gm: ‘solution) in thé absence of ‘water to: 1+ 19 % when % 
of water is present. ‘In chloroform the solubility of salicylic acid imereases 
from 1- "55% in the dry*solvent to im that containing 0-108 % 
of water: ‘Marked increases in solubility by the-presence of water are also 
observed with o-nitrobengoic acid in benzeneand in chloroform. With 
Salicylic atid “in carbon ‘tetrachloride; the sdlubility remaizis constant at 
0-36 % both with dry solvent and with: that saturated with water:':'The 
sdl of the non-electrolyte anthracene in benzene is also unaffected 
by water. (See Abstract 623 (1926).] | J. N. P. 
abl... 
"1682. th) States. Volmer and 
A. Weber. phys. ‘Chem. pp 277-301, March 8, 1926)+ 
The authors commeéncé with’a theoretical treatment: of nuclei formation 
in supetsaturated (métastable): states: based dn ithe therniodynamioal 
considerations of Gibbs; Since thé existence of such metastability has 
been already shown to.depend on the work of-capillarity involyed in the 
formation of a new phase, the: authors have worked from this standpoint 
and submit two modes of mathematical treatment. A. comprehensive 
experimental review..then follows dealing..with liquid, nuclei and with 
crystal formation from vapours, solutions, fusions and crystalline 
~phages, ‘thé latter.\béing: icnpottant »for’ metals...:The paper is’ replete 
Ans 16830) ‘Machéleidt. (Zeits:: 
pp.°.120-136, March, 1926))~«A graphical mathematical study of the 
solubility of salts and the: factors which influende the: solubility, The 
solubility curves and the equations of the curvés are developed, and the 
‘fMmaximam error is' calculated... The paper is‘ not ‘suitable for ‘abstracting, 
the original must ‘be consalted) for: ve B. 
The relating Osmotic Pressure with Elevation 
Boiling-point.. K. Sehreber.: “Eléktrocheti. 
March; 1926.)—A modificationis made in the Arrhenius equatioh which 
relates the osmotic’ pressure of a solution withthe diffétence in vapour- 
pressure of solute and’ solvent» An) allowahce*is made “for an assumed 
difference in temperature over the surface of the solution at thé bigh 
level of the osmometer, or 9, and the temperature of the vapour above 
the ‘solvent which is*the same as temperature ‘of ‘the ‘sblvent. 
From the formula hs; where» is the osmotic préssute, is the 
height of the level of the solution inthe osmometer above that«of the 


modified to give 


core 1, 
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Spectrographic Study! of the Potassium: Job. 
(Comptes Rendus, 182, pp! 632-634, March 8, 1926:)—Employing ‘the 

td at 16° C. and the affinity in calories of the halogen molec 

logenated ion in aqueous solution at 16°C. 

Heat of Dilution: of-am the Theory of Debye 
and Hickel. N. Bjerrum. (Zeits. phys. Chemw 119. pp. 146-160, Marché, 
1926.)—This paper has for its object the extension of the theory of Debye 
and Hiitkel relating to strong electrolytes \in order to make thé expression 
for the. heats: of: dilution thermodynamically compatible with the formula 
for. the activity coefficients. . Reference:is made'to the work of Gross and 
Halpern [see Absttact 2821 | (1925)},; which deals. with similar’ problems. 
The expression forthe heat of dilution in’ the theory of Debye and 
Hickel is first detived thermbifynamically.: This value Gf the heat of 
dilution is explicable atomistically when it\is realised that the thermal 
molecular’ movenients by dilution of an ionic solution assist in the 
sepatation. of the ions whereby energy must be ‘lost, and, further; that 
these| thermal molecnlar movements by th: straining of a dipole dieléctric 
cause an alteration of the dipole orientation whereby additional energy 
is doste.' Ini. consequence the author next develops a thermodyfiarhical 
and atomistic theory’ of 'thetmal effects in dielectrics for field alterations. 
It is shown that Debye’s two different processes for the: derivation of a 
formula forthe ionic activity coefficients leadto one and the sameformula 
when the: correct value ‘for the leat: of dilution: is employed. com 
parison with existing experimental data shows thatthe formula estab- 
lished: for: the ‘heat of dilution is not valid fot concentrations at which the 
measurements have been hitherto undertaken. This experimental data, 
however, of the formula for 


Partible Sike the Dispersbit A. 
(Zeits. f.. Physile.86. 6.. 467-466,' 1926.)—In a highly-dispersed colloid, 
increasé in’the particle size;by aggregation tetds to be brought about on 
‘account ofthe bounding sarface-tension between the) dispersed phase’ and 


dispersed energy 
due; to thé’ increase in the charge :until the ‘equilibrium between the 
opposing forces is reached when a‘stable system results. The potential 
energy is expressed as a: function of the radius of the particle: ‘The com 
dition ‘which-determines that two particles cohere on collision is that the 
wiolecular cohesive ‘Sones; overoomies vepelsidg ‘and isxgiveh 


by the expression : 


ES 
ay 
a 
J 
the: dispersion Medium): ‘while: the inftuences of the electrical charge and 
| di ion” Tn. am equilibria 
of solvatation-tend to:inerease the degree of dispersion. eq 
balancéiis present between these factors::: Aggregation of a highly- 
‘4 


ionic charge, .€ the dielectric constant\of water, d\the thicknes8/ef the 

hydration! layer and #ithe number of individual particles which enter in 

the formation of an aggregate. . With 

x sinall andthe! be’ reduced > 1683, 


Relations’are deduced for the! distribation 
as a function of time. In a number of instances the value of the charge 
on the particles caloulated from the formule derived 

with ‘that deterniined by other methods: 
Physical Properties of Ultralight Magnesium Alloys: Por~ 
tevinoiand: F. Chatelier, |:.»(Comptes Réndus;: 182i. pp. 382-384, 
Feb. 8,:1926.)+-A description and results.aré given of aserics ‘of determina; 
tions: ofthe density, thermal expansion and resistance 
light: magnesium ‘alloys-+the' alloys! being formed! with various; me 

measured as an indication of 'the thermal conductivity, as:these physical 
qtrantities: exhibit ‘a ‘close: parallelism, and ‘the eléctrical quantity: permits 
of! easiet) The: original. paper should bé consulted» for 
detailed results. « Errata (ibid.;'p. 782) March Be WL 
fanoitibbs glob. edt to mp 9089 
> Ferrous Alloys by Tungsten; J. Laissus. 
(Comptes ‘Rendus,)' 1823) pp. 465-467, Beb. 1926,)—-Steels- of various 
caxbon. content are. cemented with finely-powdered ierrotungsten’ at 
temperatures from:800° C, to.1100° C..dm-lines: similar to those Uedcribed 
for chfomium. Abstract 2386 Tabulated results of ‘thickness 


tion’ with ‘tungstem ‘affords ini general more:thati! doubie:‘the ' advantage 
ebtained by cementation with.chromium.;' The rate of formation’ of the 
‘brilliant external layer ‘is greater at: higher: temperatures:and with lower 


Optical Investigation the\ System Copper- 
Phosphorus-Tin. 2. Glaser and A.J. Seemam.) (Zeits, 
techn: Physik, 7; 2. | previois Abstract 
445 1,44926)}- on; copper-phosphorus-tin: is» continued. ‘The ‘structure. of 
the eutectic! consisting:/of icopper 8017 phosphorus 
was, examined, and the: results. of the earlier thermal analyses! were con- 
furmed, » All the specimens-were examined with ordinary illumihation and 
vith; polarised. light..: The ‘results of the optical investigation» of. the 
structures confirm the existence of.a ternary etitecticpand im thé a copper 
mixed crystals the compound Cu,P is recognised as a constituent, together 
with .a|compénnd ef copper-tin, ‘which. requires further investigation. 
‘Phese \three.components are all present. in. technical. phosphot-bronzeé, 
A number of photomicrographs are|given inrthe 
1691. The Effect 4 Heat Treatment upon Alloys Silver-Zine and 
Silver-Cadmium. / L. tend. de mptes Rendus, 
182. pp. Match 8, 1926.)—In silvefizing ‘Alloys an increase 
of hardness is brought about by sui 
to that found in duralumin, In the case of silver-cadmium alloys the 
itictease of hardhess is less evident. Ih both cases dowbt.is thrown onthe 
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of cemented zones and attack of the cemented surfaces show thatcemenrtta- 


408-470, ‘Feb. 15, 1026:)—Tw the’ study of the system 
ithe tiquithetate, it is found that successive additions 
of mixtures ‘Of Fe and FeS; which in ‘the liquid ‘state ate'mis¢ible in 
all produce segregation’ up to'B % Cu; after which two fiquid 
layers form, S tending to concentrate in’ the upper layeroo The greater 
part of the Ca passes into the upper 
about 50 % is reached; from which td’ 


1698) Sublimition” and of 
‘(Comptes ‘Rehdus, 5162617, “Feb. 22)" 1926+ 
‘Of! metals by salts Abstract’ 403 4 


68694) ‘and Thermodynamics. B. Jouguet, .{Ann. 
pp? 5-72; “Jan-Feb. 1926.}—The coordination of «stig 
7 various authors with regard to reaction-velocity ona’ thermo- 
Starting from Duhem’s conception of 
‘is’ developed ‘tmibratitig the 

foftiula for réaction-velocity, 
is theh ‘and ‘discussed: BICOL, 
Sutton. Mag: 2. pp. 606-608, March,’ 1926:)—-Kinetic! considera- 
tiohs lead’ the conclusion that) ‘When activated ‘Moleviles collide, even 
‘Af approach iti the actual Of tentrés; their “energy Gistribution is 
“fied. There “will” be “somit collisions ‘with ‘translational 
Suftable fér reaction, but ‘with rotatiotial and’ ifiternal molecular 

dud aléd‘sottie with suitable ifternal but unsuitable 


‘translational eriergy.’ Thus, ‘there inust be ‘many ‘collisions such 
lectivated mdlecules Which in” chetticd? ii" the 


ordinary’ serisé [s6é Abstract'1076 (1915). "This is stibstantially the’ view 
‘@dvénded by Garner on other grounds (see Abstract HYP. 


Law ani ‘Mechanism of Monomolectdar Reaction: 8. C. 
(Roy!) S083 Prot. 110. ‘pp. 1, 1996.}Largely 
‘thetheniatical, The réle ‘of radiation’ in and ‘therino- 
‘the compound AB considered if thé moléctile’ requires’ 
(CAB) (Als fA}, + (Bu where and 
‘signify the ‘normal and’ activated “states. The processes of dissociation 
dnd retonibitation of the activated molecules are assumed to be governed 
VOL. XXIX.—A.— 1926. 
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# 
metals come from reduction of their chlorides. It seems that the ta- 
tion of thetals' by'salts arises from a tion of the thée'salts. 
J 
rag 
“4 


equal. to m, ++ mp), vis the relative velocity, with which ‘the 'two 


components of AB shoot out by absorption of a\radiation quantum, and 
¢ is the.energy required to disrupt the molecule. » The radiation 
, in ing dissociation is supposed,,to consist of the whole: range of 
wencies above a certain critical value. The expression deduced for 
the rate of monomolecular reaction is 


with the cross-section of the reacting molecule, @.is a statistical. 
factor determined by the number of valency bonds between the components, 
and .Q, are the heats of activation and dissgciation,of AB,» \The 
expression. is shown to; agree with existing experimental data for some 
ah 
1697. for. tha Existence: of Activated: Meleoules a: 
Reaction, 0. R. Wulf, (Nat. Acad. Sci.,: Proo,, 12, pp, 129-182) Feb. 
1926,)—The application of the quantum theory to the radiation emitted 
when ozone is transformed into oxygen, necessitates the assumption that 
ozene, under conditions favourable to its decomposition, contains smole- 
1696. Reactions between Colloidal Particles ond. Solutions. K. F. 
Herafeld. (Zeits.. phys. Chem. 119., pp, 377-381, March 26, 1926.) 
The kinetics and equilibria of reactions occurring between collaidal dis- 
and molecular solutions are investigated. ,The colloids considered 
lude dyes and crystallites or amorphous colloidal particles in which, 
as with cellulose and silk fibres, X-ray analysis has revealed a lattice 
structure... With heterogeneous reactions the two phases are characterised 
bya sharp line of separation. The reaction rate is determined :by: the 
concentration of the dissolved substance; and the surface of the micelles. 
The change of the reaction rate with time depends on the form of) the 


where A‘and B are the molecular weights of the components, y is identified 


solution, in the unattacked colloid. Disturbing factors in the. kin 
-) 1699, The Decomposition of Nitrogen Pentoxide,, Infra-red Radiation. 
H, A. Taylor. (Am. Chem, Soc:, J. 48. pp. 5177+582, March, 1926.)-— 
Nitrogen pentoxide,, prepared from nitric. agid and phosphorus pentoxide 
and. containing, although purified, possibly, some nitrogen tetroxide, 
which is not.assumed to affect the reactions,’ is exposed to radiations from 
a carbon arc of 7 amps. at 110 volts, The light.is passed through a sheet 
of biotite mica, 0,12 mm. in thickness, which practically transmits only 
tays between and 8; this range includes the two absorption bands 
‘of, the nitrogen pentoxide at 3:4 and 6-8y. Theslight decomposition 
observed could be accounted for by the rise of. temperature, about 6° in 
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| large excess. Formule are derived to express the reaction rate, when the 
tal present in xivalent aii tik DOMOPCTIOOU 


with hydrogen and ethylene, heated within their 300° 


1700; Photochiwiical <Tnactivity ‘Radiation; with Special 
Reference to the Decomposition of Nitrogen Pentoxide. ¥F. Daniels.,.,,(Am, 
Chem): Soc., pp: 607-615; decomposition of 
nitrégen’ pentoxide; > which ‘is homogeneous ;.gas. reaction and» truly 


unimolecular, utilised: to ascertain infra-red. radiation is ,photo- 
chémically” active. Thé’ results! obtained: show: that at. least 99:5 % of 
the infta-red radiation absorbed. bythe pentoxide is chemically inactive 
towards the ‘gas. A slightly increased decomposition occurring at room- 
temperature disappears at 0° and is ascribed to thermal influences. 
Infra-red radiation is inactive also in the decomposition of carbon dioxide 

‘the Gommitiee.om Contact, Catalysis. H,S. 

Phys. Chem: 30; -pp. 1926.)—In this report 


forth in the First Report are, however,,seviewed) in, order to estimate 
how far these problems have now pre towards a definite solution. 
With regard to the mechanisi bf ca 

the consequences indicated. Other questions consi are ; promoter 


endus, 182. pp. 316-318, Feb. 1,'1926.)——It is found on ‘heating’ 


begins and slowly, While the fusion at the 


for coking requires 


Con 
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> very. slight. . Ag. the 
en, the importance. of 
on catalvsis during the year. The problems of contact catalysis as set 
0a remperature vé Tom oe any De OF COs 
containing over 14 or 15 % volatile matter’ that ‘softening or’ incipient 
fusion occurs, and the material agglomerates to form’ a compact mass or 
coke, On raising the temperature progressively at definite rates the point 
of commencement of fusion is raiséd, and the melting becomes less and 
less complete. as the heating is slower. Below a certain rate of heating, 
the value.of which. varies with the type of coal, fusion no longer otcurs, 
and. the, grains do not weld together, With all types of cdéal* which are 
employed,industrially for coking the. minimum rate of heating ‘necessary 
for, coke formation is less than 1° pet min. At temperatures slightly 
mPressutes, Part I. Carbow 
Vessel. Part Il. Methane-Air 


in Closéd Vessel. Ri W. Penming» (Roy. Soci, Phil: Trans. 
pp. 3992356; Jan. The addition: of “hydrogen-air 
mixtures to monoxide-air mixtures produces a progrestive decrease 


of costing is Sipwet, The addition of water-vapour in small quantities 

diminishes: time fot: carbon). monexide-air 
with 9-7 methane; ‘corresponding ‘closely complete combustion: 
mixture: The explosion time is increased by imcreasing the:charge density, 


Oxygen Flame. E. H. Riesenfeld and H. v. Giindell. (Zeits. phys. 

Chem. 119. pp. 319-332, March 25, 1926.)—Hydrogen issuing from a 
attz capillary of 0-193 mim: diameter [Abstract 2625\(1925)) i¢ burnt 


_ and quartz. _ With efficient dooling the reaction’ yields only water 
‘If there were complete equilibrium the reactions 


between the calculated tern} of ‘the well-codléd flame 
‘(1500° to 1650°) and Nernst’s formula may be accidental. The formation 
is insufficient 


atoms, will combine..to molecular. or combitie the" excess ‘of 
molecular, oxygen, to. ozone | epends upon proportions. 

strong. ,exoess of molecular oxygen fayours. the’ 
prevents it even with insufficient que: 


this reaction is 


howeyer, uniform t e 
1706, The Law Uae + applied to Photo: 


tapidly: ling Cotmentes alinost immediately after the attainment of 
decreasing the initial: temperature'or diluting: the! mixture. with water- 
: vapour or exhaust gases/° The experiments covered :a range of) initial 
niperaturés fror atmospheric to 400° and pressures of 2 to 5 atmos: 
V 
1S 
April, 
| s of the reaction 


the aftiount of efiergy taken in by the alga is measured, and the pétcenta 

of “his energy ‘whith is actually absorbed’ ‘bythe chlordphyil” 
(the fémiainder being 16st through diffusion in the ‘colourless 

the material) is calculated on the of a mathematically derived term 
which’ is “@xperittieritally Verified.” ‘Previous considerations (Ann 
Physiol. ‘Physicochimi’ Biol, “I. 'p.’ 47, "1926) "show that photosyn 
comprises "a Series ‘of ‘Yea Which the initial one ‘only is photo- 
chemical ‘in'‘natuté. light of very small intensity, the velocity of 
the initial réaction ddtérthines thé velocity of the complete reduction : 
radiation “of” little “intetisity ‘is “‘théréfore “ih these experiments. 
Einstein's law’ 6f photochemical equivalence Cannot be applied in its 


the two 


The" dlectrémotive force of different strengths of 
was Calculated with the ‘aid ‘It was found that 

result obtained for the ‘two ‘actiitlatots in series with 
strefigths atid agreed’ with the valiies' obtained experimentally When 
thé ‘calctildtion was’ made ‘by méthod, while the calculation 


s and Carbonakes. Soc. 


pp, mat va Jan., 1926. “Precipitation of “basic salts containing weak 

acid tadicles—¢.g. chromates, borates and carbonatés—takes place at the 
values of pH as the precipitation of the corresponding hydroxides ; 

zirconium and thoriutn chloride solutions cases of delayed precipita-. 


tion’ were or The precipitability of the different bases as or] 
ue 


‘Capacity of the precipitant to produce the val 
pH at which the hydroxide is precipitated [Abstract 201 (1926)}, 


(Cémiptes Rendus, 182. pp. 519-521, Feb. 23, 1926.}—The use of a mixture _ 
of Absolute alcohol 30 with water 70, instead of pure water as a solvent, 
exercises ttianifest influence over precipitation reactions, 
potentibinetric Curve then coincides with the fheoretical curve. A.D. 


and’ Krager. pp. 93-07, Feb,, 1926. 
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AY 
a 
simple’ form to photosynthesis by chlorophiyll, since the ratio of the amount 

of Carbon dioxide reduced to that of the energy absorbed is not inversely 
proportional to the mean frequency of the spectrum range employed. " 


a, null instrument. A Pt-Ir wire of. 
0-10 mm.diameter and 1, metre with a total resistance of 41.3ohm,., 
ig used as a bridge. Special 
es, are found to be uniform to a high degree. The difficulty present, 
_the capillary electrometer a tube roun modera y dares 
With these capillaries. the displacement for a given., 


to the testing of electroplating solutions. Fluctua’ of potential are . 
auged by tt to the speed of passage of tt > hydrogen and the | 


to. 
incomplete saturation of the electrode by the hydrogen. It is concinded, 
that the dipping electrode in this form is unsuited to exact pH-determina. 
tions, bat that it can usefully be employed in electrometric titrations. A 
type of vessel which been. devised for precise pH-determinations is. 
described and and contains an electrode of platinum-) or. 
agher 


Electrolyte, when the Amount of Fluorescent Material i an Solution 
is Varied. W. Rule, (Phil. Mag. 1. pp. 532-641, iP 1926,)—-Measure- 
ments were made with NaOH solutions containing fluorescein in. different . 
concentrations, and later eosin in glycerine and water, The solution was. 
contained in a glass tube between Pt electrodes, one of which was in the, 
of.a flat spiral., The solution near the spiral was illuminated. with . 
‘The pure NaOH solution gave no measurable e.m.f., 
digpguving Grambech’s contention. thet action, 
fluorescent radiation produced part of the e.m.f, [see Abstract 1262 (1 tie 
It, was found that the ¢.m.f. generat 
maximum as the concentration of the fluorescent substance is in 
and then falls off slowly, Analogous behaviour, such as .the conductivit ie 
of these solutions for eget ys concentrations, phosphorescence 


trolytes 


opper.. J. H. Wolfenden. (Roy. Soc., Proc. 110. pp. 464-476, 
Feb. 1, 1926 are advanced which seem to invalidate Ganger’s 
ot tna ritical potentials of hydrogen in presence of ca) 
nickel [Abstract 1620 (1024)). “A modified appatatus, is described . 
theasurements were made’ of ionisation from hydrogen in presence _ 
Catalytic hickel, plain nickel, and catalytic copper, Comparison of 
results obtained ‘with thosé furnished when molecular hydrogen is the , 
preponderating source of ionisation leads to the conclusion that cone. 
of atomic are present at the, metal surface 
of the three former cases. the prod 
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and’ by that These congiderations’ alte 


araday Soc Trans 22. pp. 27-33, Feb 926.) Various 
‘have found that cupric oxide electrodes are not steady. The, apthor 
the behaviour Of thé. electrode Cu,O,.N-NaOH, which 
& ‘and becomes moré negati ive in of 
. The values and changes are found to depend upon e tem 
‘héatifig. Alftiand [Abstract 1062 (1911)] had suggested several modifica - 
‘tions of the oxide of which Hedvall [Abstract 608 (1923)] had not found 


K. Horovitz, (Alead, Wiss. 
‘Wien, Ber. 184. 2a. No: 7-8. pp. 335-354, 1925.)—Lead glasses have t 
“rélation$ of a H-electfode for all concentrations of hydrogen, With ; 
‘these’ glasses additions of metal kations altered the e.m,f, The. con- 
ductivity has no direct relation with the H-electrode function. With 


glasses the use of KOH instead of NaOH in the fitn! 
| the contrary with soda glasses, 


1715. ons in Glasses. Horovite-and J; 
(Akad, Wiss. Wien, Ber. 134. 2a. No..7-8. ,1926,)—- 
{ard glass takes up silver ions to such. an extent. that it can,come to act 
as a reversible Ag-electrode. , For each kind of glass and each kind of 
) there is a particular concentration in the solution which brings about 
“this reversible-electrode effect, Thermodynamic considerations. require 
that on current passing from a silver nitrate, solution into glass, silver 


Electyometric Titration of ‘Halides. W. Clark. (Chem. "Soc., 
j 949-776, April, 1926.)—-The experiments are made by connecting 
beaker g the solution to be titrated silver ¢lectrode 
cabin the of the combination being determined by 
a potentiometer after each addition of silver, nitrate, -This 
the electrode or the constant half-cell. The.calomel cell is of the saturated 
type and united withthe solution, in,the beaker. by a bridge of 
‘saturated ammonium nitrate in such a way. as. to prevent diffusion of 
"chloride into the beaker and displacement of the solution, by the specifically 
heavier ammonium nitrate. The end-point ofthe titration is obtained 
either by, plotting the titration. curve of silver nitrate added against the 
~em.f. or, more rapidly, by plotting the dE/dV against V.; each method 
has advantages. The electrode has tobe scraped clean and treated with 
nitric acid after each seriés. The solubilities, of the silver halides are : 
‘AgBr 10>", 10-3*, and in the titration curve of halide 
the diseret halides follow ne another, Hi 
te order. “Very low percentages of bromide in chloride cannot 
Silver halides can for analysis either be 
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notographic ‘erbulsions is also noticed. ods of other workers 
re discussed, with special reference to [Elektrometrische 


ta 


"717. Andmalies iy Elettroca ty Cu Liebreigh, (Zei 
pe current- -potehtial curves are given for mercury in sulphuric pay 
: jum nitrate, arid sodium “hydroxide solutions. The maximum of 

electrocapillarity curves occurs, at that part of the current- pressure 
curve which corresponds with the formation of hydroxides at the surface 
of the mercury. Further, in the above electrolytes, immediately after 

maximum is’ passed, hydrogen is generated which frees the surface 

the hydroxides. Hence the falling branch of the electrocapillarity 
curve corresponds with a metallic-bright mercury surface, and the. i 
branch and the maximum with a surface (electrode of the. second ) 
coated with hydroxides (or basic salts): The, cleansing of, the surface 
po at the maximum. The assumption is made that the anomalies of 
pillarity curves are related to this phenomenon. Such a con- 
may possibly oF in a diminution of the surface-tension by ane! 
tion of the hydroxi es or basic salts in the mercury, or, more 

of the anions in question. 


Numbers of Sodium in 


it Taylor. (Am. Chem. 

#4926.)—-In ‘brder to test’ Schneider atid 
“(1923)), Which indicated the formation of 4 complex anion in a 
contaihinig sodium and potassium ‘chlorides, measurements have 
“béen of transference numbers of soditim and hydrogen in solutic 
of chioridé containing hydrochloric acid, “Complete agreement. 

between ‘the mean Observed values of the transference numbe 
amu ubuanle according to the normal behaviour of mi 


‘Salts in solution, emit aly ing 


af 


"Phe Tonisation' of the’ Strong. Daiwebn ahd 
(Léeds Philosoph. and Lit, Soc., Proc. 1. 14-16, Oct., 
1925.)—Measurements are made over a wide ratige of concentrations of 
‘the ‘combining ‘capacity of ‘iodine’ with’ ‘sodium chloride to give th 
‘NaCil,. Equilibria ‘are determined at 25°C. by the solubility 

Use is ofthe followirig relation “expressing the solubility 
fion-electrolyte i in an‘ electrolyte of concentration C when chemical 
interdction ” between the non-electrolytes and electrolytes is excluded : 
S where 'S, is the solibility of the non-electrolyte in thé pure 


salt. is evaluated from the formula a = + Sp és 


tion constant of the pethalide when extrapolated to C = 0. The 
thus ot a 0-281. of one is 
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¢oncentration about, 3N,:and beyond this: coricentration the solubility 
decreases. in thig-zegion the effect of ‘perhalide formation. is more:than 
-eounterhalanced; by the, saltimg-out, infinence: of: the. sodinm 
Approximately constant values. are obtained for the calculated dissociation 
constant of the perhalide at different concentrations: The results indicate 
‘thet. the, combining capacity of sadium: chloride for iodine is the same 
whether the. salt/ is present im dilute or concentrated, solution, whieh sug- 
gests, in disagreement with the Arrhenius theory, that there is no difference 
the, mature and. condition. of, the dissolved electrolyte when) the con- 
centration is. varied; between the widest: possible limits. Support is ‘thus 
given, to the view that strong electrolytes are completely ionisedin aqueous 


The postulates of the theory of overvoltage are (1) that the atomic gas 
| ive substance.and that the molecule has only 


and agrees. 

other factor ech sting, temperature, and clos 
The Penetration of Electrolytic). Hi 
Knobel ahd R. B. Norton. (J. Math. Phys., Mass. Inst. of Technology, 
_& March, 1926.)—-In a preceding paper, Knobel {Abstract 982 
(19265)) ‘from which an equation is 


‘A. solution. of Radian, pp. 6-38 subjected to 
large; U-tube with a kathode, of platinised platinum. 


points. or.rises, im: the current curve-are observed at 1- “10; 3-6ivolts. 
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| of Overvoltages ‘Mass. 
Inst, of Technology, 6. pp. 66-74, Feb., .1926.)—~A theory of overvoltage 
4s developed on the basis of a previous article {see Abstract 982 (1925)) ; 

pressure: by, an, equation, of the form of Freundlich’s isotherm. ; By means 

of these two postulates.a mechanism. of the action at polarised, electrodes 
jis. obtained, which imvolves |.reasonable concentrations, of: the active 
substances..at,all overyoltages, The maximum overvoltage calculated 
electrode materials and. their, surface condition on overvoltage is shown to 

= be. related. to the adsorbing, power of the material. An equation for the 
effect of current density, is deduced, which. approximately represents the 
experimental data. ,The effect of pressure on. overvoltage, is; accounted 
‘iten .a8..a function of the hydrogen The present authors 
then present experimental data which are in!accotd with predicted values | 
as far,as variation with overvoltage is concerned; thereby confirming the 
mechanism of penetration proposed. Ho. 


626 NCR ‘ABSTRACTS, LAST 
‘At ths former:polat evolution chlorine at the latter oxygen. 


any conditions. With an electrolyte of 28-5 gm.' hydrochloric acid’ ‘per 


fons which are in equllibchum with 
tion of OH’ ions around the anode is increased through the accumulation 
of Cl’ ions, which suppress the concénitration of H ions, and. thus’ increase 
-the OH’ ions. No gas evolution or inflection point is observed with anodes 
J. Ti Burt-Gerrans. (J) ‘Phys. Chem. 30. ‘pp. 396-413, 
‘March, 1926.)—Experiments on the electrolysis at 18°C. of acid solutions 
whether the want of sharper agreement between certain 
‘and the behaviour of such solutions on electrolysis is due to imaccuracy 
‘in the fundamental assumption of the theory, of to insufficient 
‘mental approximation to the ideal conditions postulated by the equa 
Apparatus ‘and circuits for recording ‘the p.d. 
‘an electrolytic cell during the first second or so of ‘an electrolysis, 
‘and for calibrating the oscillograph record with respect to time and voltage 
‘ate described. The results obtained are’ shown to agree with 
‘within the limits of experimental error, both with the revolving ka 
between flat Cu ‘electrodes. The effect of' ual friction 
the electrolyte and different parts of the same revolving ‘kathode ‘surface 
1724. ug Part I,’ GGrube, R. 
dHeidinger and Schlecht. (Zeits. Elektrochem. 32. pp. 7679, Feb., 
_.1926.)-—The behaviour of chromium as anode was followed by means of the 
eaurrent density—potential curves in sulphuric and hydrochloric acids, and 
-in solutions of sodium chloride and potassium hydrate. The results indicate 
electrolytes in the divalent form. A secondary change takes place’ with 
chloride and potassium hydrate solutions, resulting in the formation of 
chromiic acid and chtomates. In a hot solution of sodium chloride; ‘at low 
_ Current: densities, divalent chromium salts which aré first: forméd are 
oxidised to trivalent salts or to chromic acid. ‘In all cases the current 
density potential curves fall into two steps which afé separated ‘by more 
than one volt, the first step corresponding to theipassage of active chromium 
‘into divalent ions, and the second to the ‘Gxidation'’ of thé ‘divalent ions 
VOL, XXIxX.—a.—1926. 


attributed to concenttation changes, and between 1-10 and 8°6 volts 
3 chlorine alone is evolved. No hypochiorous acid ‘can™be detected ‘under 
solutions of varying concentrations at a given voltage which is above 
4 volts; the ratio of chlorine to oxygen evolved imcreases with increasing 
concentration, and’ with an anode of silver chloride this ratio is less than 

V. 
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"4728, Electro-chemical Behaviour of Ghromium....Part G. 


and Schlecht... pp. 178+186,,April,.. 1926.)—_ 
Continuing the work published in an earlier paper [see preceding Abstract],... 
the authors have investigated the equilibrium potentials of chromium in 
a solution of divalent chromium ions and of the divalent and triwalent 
chromiym ions... The results obtained show that the:equilibrium potential. \ 
of eetive..chromium, electrodes in a practically neutral solution of 
chromous sulphate,, which. is 1-138 normal, is;— 0-581 volt. The normal 
potential Cr/Crt + is 55 .volt.,, The equilibrium potential Cr+ +/Crt ++, 
was found to 0; 003. volt. in. neutral solution. of chromium ,ace-., 
tate containing 0-02 gramme-atom of.chromium per litre, and for divalent — 
and trivalent chromium in the ratio,of 1; 1... In 0, 0003n sulphuric acid 
sulphate solution .containing 0:1 to 0-3 gramme-atom of chromium. per _ 
litre, and Cr++.;,Crt the,potentialis 0,412.4 0-002 volt, and in. 
feebly acid chloride solution, 0-4 gramme-atem chromium. per litre;and,. 
the potential is — 0:4564 4 0-002, If this solution... 
was, diluted to 0-02, gramme-atom.of chromium..per litre. the potential 
became 0-398 + 001 volt. The, potential in 
1726. Preparation of Colloidal, Silver by. 
S.. Bausch... (Zeits. pp,..87-92,, Feb. 1926.) 
Since all..chemical reductions at. suitable _eoncentrations,, yield silyer in... 
the colloidal, state, electrolysis, should also. give, colloidal silver, though - 
the germ. formation would in this case be restricted to the kathode surface. 
and would not be general throughout the solution. . Repeating the electro- 
lytic experiments of Billitzer of 1902, and others under varied conditions, 
the authors find that the product is a colloidal silver oxide and not colloidal . 
silver, which, may, however, be formed by secondary reactions. Gelatin . 
reduces the oxide. to. colloidal silver when the silver solution is exposed.to: . 
light. Alternating currents with silver electrodes in caustic soda or sodium — 
silicate may yield a sol owing to a Wehnelt effect, and even direct currents... 


1727,.; of Metals, (Am. Chem, 
Sots, J. of 1926,)—Sand 932. (1907)] . 
introduced ap auxiliary. mercury sulphate electrode, for. grading, the. . 
potential at, which.a metal. is..to, be.deposited,. The author, replaces 
auxiliary electrode by a, wire of the,metal.to be deposited,..which is con- 
nected in the way proposed, by, Schoch and Brown, [Abstract 1372. (1913))]. 


Campbell. (Faraday, Soc,,, Trans, 22. pp. 46-51, Jan.,,.1926. 
and Campbell [Abstract 1278 (1925)). observed that the saturated 
ammonium sulphate in the anode pot eee pink during the electro- 
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magnanese, suggesting diffiision of the manganows sulphate 


12729) Curvénts ‘on the 


Irom) OASIS. Alliwend ahd Hi DY Barklie. “(Faraday Tratis: 
22° pp. 84-44) 44-45; Jart., "1928. Bt” pp.’ 637-688, 
April 16, 1926. Abstract.) —The authors sumimarisé ‘the literattte ‘ot the 
subject’ and describe experiments with direct ‘current On irdn anodes in 
caustic s6da,\on irén ‘electrodes ‘polarised ‘by ‘alternating’ current’ in” 
soda, ‘On effect’ of ‘stiperposed alternating ctrrerit on iron 
ariodes in alkatine sohations and on soil Liquids sattitated with ‘CO,. 
is found that the superposition of the two typés of curtents Cansestelatively 
in¢reaised’ corrosion, and that this ‘also applies to iron exposed to typical — 
subsoil draitiage liquid’ saturated ‘With "CO, The’ corrésion was the 
greater the hhigher the ratio of the alternating’ to the dirett current, the’ 
higher the cirrent’ density’ anid’ the “lower! thé ‘frequency’; 
between 6-4/and 400 ‘were’ tried: | 
1730. Carbon in an Electetc 
Schweitzer.’ (Zeits. ‘Elektrochem? 32!" pp:°98-105," Feb., 
of barium carbonate and ‘carbon’ the mixed substantes> 
exdess of carbon are finely ground, compressed with a small” 
of pitelr cylitidtical "blocks, and subjected to ‘a cdkitig ‘treatment by 
‘heating whereby the barium’ ‘carbonate’ is mostly converted 
int'exide'and the material remains ‘4s a porous mass’ possessing aii adequate 
electridal conductivity: “The ' bariam-coke ‘then’ ‘the 
shaft*of an electric furnace in a centtal constticted ‘Z0ti¢, of which’ graphite” 
electrodes are mounted transversely and opposite ¢ach other: The barium- 
coke’ formas the’ current’ path between ‘the electrodes; taised “to the’ 
reaction temperature of 1300°'t6 A streant Of tlitrogen is ‘admitted 


barium cyanide with j 
form." ab treated together with the 
cyanamide ati’ autoclave “with? tes | The’ residual 


for 1 kg. of bes ‘amounts to” 19° 
With a more efficiently constructed plant it is considered that this 
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